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Computer animation 
lends flexhility 

and fluidity to 

the newly released 
animated film 
Ferngully ... The 
Last Rain 
page 54. 


Visualizing Scientific Dats 
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ony Trinitron’ monitors. Now in assorted sizes. 


There are a lot of good reasons to buy a Sony monitor 
They come in the most useful sizes: 14." 17." and 20." One just 
right for nearly every application. 


They all have a Trinitron CRT with the unique One gun/one lens 


design that accurately aligns the three color beams fora crisp, 


*PC Magazine Editors’ Choice awarded July 1991, and Macworld Editors’ Choice awarded March 1992, to Sony CPD-1304 Multiscan HG. © 1992 Sony Corporation of America. All rights reserved. Sony, Trinitron, 
Multiscan and Super Fine Pitch are trademarks of Sony 


Sharp image. Plus a Super Fine Pitch" Aperture Grille for bright, rich 


colors. And a vertically flat screen for reduced distortion and a full, 
Square-cormmer image. 

Theyre Multiscan’ monitors, which means theyre Compatible 
with all the current major graphics standards. And theyre backed by 
the quality and support Sony is known for 

Macworld and PC Magazine liked our 14" monitor so much 
they awarded it their Editors’ Choice* 

So whether youre buying One for yourself or enough for the 
entire department, dont settle for anything less than Trinitron 
monitors by Sony. The ones that make all your projects lok better 
No matter how big they are. 

For more information and the name of a Sony dealer near you, 


just call 1-800-352-7669. 
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The Greatest Software for 


Creating Dimensional Type 


IT’S EASY 


Pixar® Typestry™ turns your Type | and TrueType fonts into dimensional 
text. You work in a familiar 2-D space so you can’t get lost. It's a 2-D 
design experience with 3-D results. 


Il’S AMAZING 


Pixar Typestry is great for adding pizzazz to your documents, creating 
riveting presentations, and designing classy logos. 


You can place your text wherever you want it and dress it with any 
number of interesting Looks. You can choose lights to add highlights or 
cast shadows and use dingbat-type fonts as decorative ornaments. 


ll’S POWEREUL 


Just by picking from a menu, you can add motion blur, perforations, 
shadow patterns and gels to your picture. If you want, you can even 
animate your text and make a QuickTime™ mini-movie. 


1l’S PRACTICAL 


Typestry images can be gracefully imported into other applications like 
Photoshop™, PageMaker™, and Quark™. Our alpha channel eliminates 
the need for time-consuming editing. High resolution images can be 
generated for slides, print or video. 


IT’S RENOER@MAN 


Within Typestry is Pixar’s powerful RenderMan®. This invisible wizard will 
transform your image into a professional quality masterpiece that will 
amaze you. It’s the very same RenderMan that was used to create the 
special effects in some of your favorite films. 


Pixar Typestry is a RenderMan family product. It is fully compatible with 
Pixar’s Showplace™, MacRenderMan™ and NetRenderMan™ for faster 
rendering. It can also be used with many other fine RenderMan products 
including the wonderful Looks libraries offered by third parties such as The 
VALIS Group. 


Pixar Typestry retails for $299” at your favorite Macintosh store or call 
|-800-888-9856. 


relist rvAee 
1001 WEST CUTTING BLVD. ¢ RICHMOND, CA 94804 
TEL: 510/236-4000 * FAX: 510/236-0388 


©1992 Pixar. All Rights Reserved. Pixar and RenderMan are registered trademarks of Pixar. Typestry, Showplace, MacRenderMan and NetRenderMan 
are Trademarks of Pixar. All others are Trademarks of their respective companies. Prices subject to change without notice 
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John Grower of Santa Barbara 
Studios (Santa Barbara, CA) cre- 
ated these scientific visualiza- 
tions using Wavefront’s Data Vi- 
sualizer and Advanced Visualiz- 
er programs. The image was ren- 
dered at 2K resolution and film- 
recorded on a Management 
Graphics Solitaire film recorder 
at GW Hannaway & Assoc. (Boul- 
der, CO). For more on scientific 
visualization, see page 29. 
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bf Something for Everybody 
By incorporating visual 
programming languages and 
widget-based graphical toolkits 
into their latest products, 
visualization software vendors 
have begun to provide scientists 
with the means to create 
sophisticated representations of 
their data, minus the drudgery of 
extensive code-writing. 

By Arielle Emmett 


2 Big-Time Changes 

For 16 years, vector- 
processing computers have been 
virtually synonymous with the 
term “supercomputing.” But for 
the past 10 years, a radically 
different model for high- 
performance computing has 
struggled to establish itself. That 
model—massively parallel 
processing —now stands poised to 
transform irrevocably the 
supercomputing status quo. 

By Dwight Davis 


Inside the Rain Forest 
While technology may 
represent a threat within the story 
line of the recently released film 
Ferngully ... The Last Rainforest, 
the use of computer animation 
technology in the film’s creation is 
viewed as a success story. 


By Gary Pfitzer 


VW High Marks for 
Multimedia 

Multimedia and computer 
technologies are at the heart of an 
important, new approach to 


teaching in today’s schools. 
By Steven Schultz 


3D Digitizers 

Engineers, surgeons, and 
video producers all stand to benefit 
from the latest in three- 
dimensional digitizing technology. 


By Terry Wohlers 
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A Macintosh 


People started a few years ago with the graphic, 
point-and-click simplicity of an Apple” Macintosh 
personal computer and they never stopped. 


The Apple Macintosh Quadra. 


They've gone from producing black-and-white 
layouts, all-type ads and departmental newsletters 
to producing four-color separations, color comps 
and entire magazines right at their desks. 
a They're not just moving 
meFreeHand — } mountains. They'e edit- 
ing, separating, retouching 
and storing them. 


lilustrator 
Uasis 


Painter With that in mind, Apple 
PageMaker | developed the Macintosh 
Photoshop | Quadra’ 700 and 950 per- 
HPress sonal computers. 

Both models combine 


Macintosh Quadra runs all the most 


powerful design and publishing software. the simple, commonsense 
virtues of every Macintosh with a whole new level of 
speed, storage, expansion and networking powers. 
The 700 and 950 are also powered by Motorola’ 
68040 running at 25 and 33 MHz respectively. 
The 040 integrates a processor, math coprocessor and __ stunning, photographic-quality color to your QuarkXPress 


documents, or use the power of Adobe Photoshop 
to redefine fine-tuning. 
Inside, you'll find room to store mountains of 
redrawing, faster everything, information. Both the 700 and 950 can accom- 
You don't have to worry about buyingan. ==) seam, modatea400MB internal hard drive. And the 950 
extra video card because 24-bit video" vith 24-bit video builtin,  @V@N Jets you adda CD-ROM drive or aremovable 


support is builtin. This makes iteasy to add 'shirams ite Phorniup, Cartridge drive, and a disk array or more than a 


‘24-bit video support for up to. a 16" monitor —also available for 21" monitors with optional third-party video card. Mention of third-party products is for informational purposes only and constitutes neither an endorsement nor a recommendation. All product specifications and descriptions were supplied by the respective 
Motorola is a registered trademark of Motorola Corp. FreeHand and PageMaker are registered trademarks of Aldus Corp. Painter is a trademark of Fractal Design. Oasis is a trademark of Time Aris, Inc. Illustrator is a registered trademark and 


RAM cache onto one chip. So you can do all 
the things you do now faster than you've ever 
done them before. Faster retrieving, faster 


with the power 
mountains. 


Of course, networking and 
file sharing are built in. And 
Macintosh Quadra also incor- 
porates Ethernet as standard 
equipment for working on 
high-performance networks. 
The power of distributed here are vo macintosh Quadra 

, models. The 950 sits next to your 
processing even allows pro- “dese; the 700 fits on top oft 
grams like DreamNet to borrow power from other 
Macintosh computers on the same network, reduc- 
ing rendering time from hours to mere minutes. 
All this power will inevitably inspire you to try new 
things. Like importing and modifying images direct 
‘froma Scitex. Or taking advantage of QuickTime to 


With programs like QuarkXPress and Aldus PrePrint, Macintosh Quadra makes it 
more practical to take jobs like color retouching and separating in-house. 


™ and then editing presentations at your desk using 

gigabyte of internal hard disk storage. (Combined with programs like Adobe Premier. (With sound built in as well, 
Apple's new QuickTime” image compression technology, the 950 may be the ultimate multimedia machine.) 
Macintosh Quadra reduces your Himalayan-sized storage Your authorized Apple reseller would be glad to demon- 
problems to molehills.) strate all this and more. For the name and location 

You can increase the memory of the 950 to up to64MB _ of the one nearest you, call 800-538-9696, extension 210. 
of RAM for handling compute-intensivetaskssuch ascolor And discover the latest power of Macintosh. 
separating and photo retouching, And virtual memory The power to move mountains, valleys, rivers, == 
even lets you work with several large files atthesametime. streams and careers. The power tobeyour best? 


vendor or supplier. When scanning copyrighted materials, please ensure that you have complied with applicable laws. ©1992 Apple Computer, Inc. Apple, the Apple logo, Macintosh and “The power to be your best” are registered trademarks and Macintosh Quadra and QuickTime are trademarks of Apple Computer, Inc. 
Photoshop and Premier are trademarks of Adobe Systems Inc. QuarkXPress is a registered trademark of Quark, Inc. Scitex is a registered trademark of Scitex Corp. DreamNet is a trademark of Ray Dream. This ad was created using Macintosh personal computers. 
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FRONT END 


Who's Answering the Wake-Up Call? 


hen the streets of Los Angeles erupted in violence in May, social 

commentators were quick to characterize the explosion as a wake- 
up call for America. American cities are tinderboxes of pent-up 
frustration and anger, said the experts, and now that they’d ignited, 
there’d be no more ignoring the long-standing social problems that are 
at the root of people’s outrage. 

I, too, would like to think of this as America’s wake-up call and 
believe that now that we’ve received it, we'll respond with enthusiasm, 
creativity, and determination. But I’m afraid ’m not that hopeful. 

While the L.A. riots may have been the most recent and most 
dramatic wake-up call this country’s received in some time, it’s far from 
being the only one. The phone’s been ringing off the hook for awhile, 
and sometimes it seems that nobody wants to pick it up. 

When the US car industry started to crumble, that was a wake- 
up call. When the US consumer electronics industry disappeared and the 
US microprocessor industry began to shrink, those were wake-up calls. 
And when US school children started to score lower in math and science 
than the children of nearly every other industrialized nation, that was a 
wake-up call. 

Yet despite these and other warnings, the US has too often failed 
to make many of the changes that must be made to get back on course. 
Some of these changes need to be made at the corporate level, but a fair 
number need to be made at the governmental level. According to a 
recent report from a bipartisan commission appointed by Congress, the 
current recession is a symptom of the steady erosion in the demand for 
US goods and services abroad. And without fundamental reforms in 
education, trade policies, industrial policies, and financial markets, the 
report concluded that the US is doomed to more of the same. 

Yet, after 12 years in office, it appears that the current 
administration has no intention of taking a leadership role in instituting 
any fundamental changes. Even more unfortunately, the nature of our 
political system itself seems to prevent candidates who are most 
sympathetic to fundamental reforms from achieving any significant 
degree of political success. 

Solving America’s economic problems won’t solve all of its social 
problems, but it'll certainly help. But to attain a strong economy, the US 
must begin adopting policies that encourage development of new 
technologies, that encourage corporate investment in R&D and long- 
term strategic planning, and that actively promote significant educa- 
tional reform and provide the funding to make it happen. 

Making fundamental changes requires vision, willpower, and 
courage. It requires making tough choices and risking unpopular 
decisions. I would like to believe that US leaders are up to the 
challenge. But what I really believe is that once again the US has 
received a wake-up call, and once again it'll simply roll over and hit the 


snooze alarm. 
Bo oma 


Stephen Porter 
Editor 
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Color 


To Go. 


When you need color prints for reports 
or proofing, nothing beats the speed 
and economy of a thermal wax transfer 
printer. But, for display or 
presentation... 


Color 


To Show. 


..you need a color printer with the 


detail, clarity and photographic 
quality of a dye diffusion printer. 
But which do you choose? 


Deciding on which color printer you need can be quite difficult. Each has its advantages and disadvantages. 
But now you don’t have to choose. The new StarBurst Dual Mode Color Printer from Lasertechnics is 
actually two printers in one. With a simple switch of our unique new media, the StarBurst prints out- 
LANDU standing color fidelity in either wax transfer or dye diffusion mode on paper or transparency. With 300 
eee per inch resolution and 16.7 million colors, the StarBurst has multiple applications in CAD, graphic arts, 
environmental sciences, business graphics, industrial design, desktop publishing, mapping, medical imaging and 
more. And Lasertechnics has been a leader in monochrome continuous tone printers for years. 
framed. Make the right choice. Get it all in the new StarBurst from Lasertechnics. 
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So don’t get 


@& Lasertechnics 


The New StarBurst’Dual Mode Color Printer 


Lasertechnics Imaging Products Division 5500 Wilshire Avenue NE Albuquerque, NM 87113 505-822-1123 FAX 505-821-2213 


If your color printer isn'ta SmartJet, 
itmust be one of these. 


The SmartJet from IRIS Graphics. The PostScript* 
compatible color printer that not only makes your 
output look its best, it makes other printers look like 
kid stuff. 

For one thing, the SmartJet produces images 
with dazzling, vibrant colors. It offers pinpoint 
registration and unrivalled repeatability. It even lets 
you print on a wide variety of low-cost materials. 

Best of all, SmartJet images are so luminous 
and richly detailed, you’d swear you were looking 
at a photograph. That’s something no other printer 
can do. 

So whether you're in graphic arts or textiles, 
cartography or packaging, product design or desktop 


SmartjJet selected as Editors’ Choice 
m by Macworld Magazine, April 1992. 


publishing, the question is the same: Why trust your 
first-rate ideas to a second-rate printer? Especially 
when you can get SmartJet output for the lowest 
cost-per-image in the industry. 

Call 617-275-8777 today and ask for a sample 
SmartJet print. We'll also include information about 
our large-format printers. Pg) 
Once you've seen what 
it can do, you'll never 
with another color °°"* » oe comoany 
printer again. sats " 


The Smartet. So 
want to toy around 
IRIS Graphics, Inc., Six Crosby Drive, Bedford, MA 01730 


SmartjJet is a trademark of IRIS Graphics, Inc. PostScript is a registered trademark of Adobe Systems, Inc. 


Original photo courtesy of Comstock, Inc. 
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Mechanism Analysis Already of Age 


the CGW staff on the strong cov- 

er article “Mechanism Analysis 
Comes of Age” (May issue). Caren 
did a commendable job deciphering 
and presenting the field of mecha- 
nism system simulation. I do, how- 
ever, want to mention some signif- 
icant oversights that made the ar- 
ticle present a somewhat unbal- 
anced view of the market. 

Appropriately, the article fo- 
cused on improved ease of use and 
low entry-level pricing as being 
the catalysts that will dramatical- 
ly expand the use of (and market 
for) mechanism analysis. For those 
preferring stand-alone mechanism 
analysis, Mechanical Dynamics 
Inc. is taking the lead with $5000 
entry pricing for full ADAMS, a 
point-and-click graphical user in- 
terface for model-building and 
post-processing, and interactive 
simulation capabilities with real- 
time kinematics. 

However, the most important 
trend stimulating dramatic growth 
of mechanical system simulation is 
the true integration of the technol- 
ogy within design automation sys- 
tems. The article ended in an incor- 
rect quote from me implying that 
CAD/CAM firms were just now 
poised to offer integrated mecha- 
nism modeling capabilities. Rather, 
the majority of the significant play- 
ers in the mechanical CAD/CAM 
market already offer excellent 
mechanism modeling and simula- 
tion modules, and have for many 
years. Generally speaking, these 
products let users model mechanical 
systems (mechanisms) from within 
the modeling and user interface en- 
vironment of their CAD systems; 
simulate 3D system motion using 
an embedded kinematic solver; and 
interface to packages such as AD- 
AMS for upwardly compatible stat- 


fincas Caren Potter and 
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ic, dynamic, and inverse dynamic 
analysis. CAD/CAM users typically 
employ the analytical outputs to an- 
imate mechanical system motion 
within the CAD environment; pro- 
vide loading data for design studies; 
and check for interferences between 
components. 

Significantly, MDI’s ADAMS/ 
Kinematics, an OEM subset of 
ADAMS, is the “embedded motion- 
solver” of choice for most of these 
integrated offerings. Currently 
available programs containing 
ADAMS/Kinematics are (in alpha- 
betical order) Aries Technology’s 
ConceptMechanisms; IBM’s 
CAEDS MechanismDesign; Inter- 
graph’s I/MSM; Schlumberger 
CAD/CAM’s BravoMechanisms; 
and SDRC’s I-DEAS Mechanism 
Design. Also, Computervision an- 
nounced plans to incorporate 
ADAMS/Kinematics in an upcom- 
ing CADDS 5 system modeler, and 
several other major CAD/CAM/ 
CAE vendors are actively negotiat- 
ing with MDI to embed ADAMS/ 
Kinematics in their mechanism 
design offerings. Add to this list 
the availability of mechanism 
modelers with ADAMS interfaces 
for EDS’ Unigraphics, Parametric 
Technology’s Pro/Engineer, Ford’s 
PDGS, General Motors’ CGS, and 
Spatial Technology’s ACIS (cur- 
rently under development), and it 
becomes apparent that ADAMS is 
fast becoming the de facto industry 
standard for integrated mechanical 
simulation technology as well as 
stand-alone mechanism analysis. 

Through the ADAMS Partners 
Program, MDI continues to drive 
the integration of easy-to-use simu- 
lation technology in CAD/CAM/ 
CAE systems. MDI takes a truly 
open-systems approach by publish- 
ing interface specifications and sup- 
porting fully compatible software on 


a wide range of PC, workstation, 
and mainframe/supercomputer plat- 
forms. ADAMS Partners have ac- 
cess not only to the ADAMS/Kine- 
matics solver, but also to OEM prod- 
ucts for real-time kinematics simu- 
lation, human body modeling, and 
the full ADAMS solver for 3D kine- 
matics/statics/dynamics. 

In short, you no longer have to 
leave your CAD/CAM environ- 
ment to take advantage of low-cost 
mechanical system simulation to 
create more innovative designs 
and shorten your product cycles. 


James D. Price 

Vice President of Marketing 
Mechanical Dynamics Inc. 
Ann Arbor, MI 


A Drawback of CAD 

The International Congress of In- 
dustrial Designers, called ICSID, 
was held in the Slovenian capitol of 
Ljubljana recently. One of the topics 
at the congress was CAD, and an 
interesting debate was held be- 
tween software vendors and design- 
ers. The debate generated some new 
ideas, and I would like to share 
some of my thoughts about CAD 
seen from my perspective. 

At the congress, about 50 de- 
signers and engineers attended a 
panel on CAD for industrial de- 
sign. After a demonstration of 
leading software products like 
Alias and Intergraph, an interest- 
ing debate arose showing that the 
interest in CAD among designers 
is not negligible, but that only a 
few use a CAD system (only one in 
fact). 

The debate gave rise to several 
interesting questions. Are indus- 
trial designers too artistic-minded 
to use engineering tools like com- 
puters? Are computers and soft- 
ware too expensive for small de- 
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This just in. ments, Versatec ServeWare"may productivity soars. Because users 

Xerox Engineering Systems be just what you need. Designed spend more time focused on their 
offers a unique range of basic to to operate on both PCs and work- _ tasks and less time managing the 
advanced solutions fornetwork _ stations, its features include so- network. 


plotting management. phisticated queue management For more information, call us 
If you want a simple, afford- and an accounting system to help at 800-538-6477. In California, 

able plot server solution, look to you allocate plotting costs. call 800-341-6060. This is one 

Versatec PlotWare" This tumkey In addition, ServeWare sup- \ network news story you 

solution is easy toimplement _ ports users sending plot files from don’t want to miss. 

and comes complete with both various software packages. Even XEROX! the engineering document company. 

hardware and software. files in different data formats. Xerox Engineering Systems 
For more complex environ- With ServeWare and PlotWare, trademark of Xerox Corporation, © 1992 XES In 
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sign studios or a freelancer? Is the 
user interface too clumsy for a non- 
engineer? Most of the questions 
were answered. But a deep gap be- 
tween designers and software ven- 
dors remained. 

I believe there is little difference 
between drawing with a CAD sys- 
tem and drawing on a drawing 
board. It is data that we are pro- 
ducing. When we are producing it 
on paper, we fill the medium (pa- 
per) with data (drawing). We can 
access data anytime we like, sim- 
ply by looking at a drawing. The 
tool for managing the information 
is universal—a pencil. 

In contrast, when we put data 
into a CAD system, we create a da- 
tabase containing geometric and 
non-geometric data. But that data 
is written in a format that soft- 
ware vendors hide from us. We can 
access it and manipulate it only by 
using the same software that was 
used to create the data. It is like 
putting a vendor’s copyright mes- 
sage on my own data. 

This situation is one of the draw- 
backs of CAD technology. Anyone 
who has tried IGES transfer or any 
other way of transferring data be- 
tween different CAD systems knows 
this solution is far from perfect, es- 
pecially for surface or solid model- 
ing. I do not like the fact that my 
own data is hidden from me inside a 
proprietary database. I use a pro- 
gram because of the tools it has, its 
user interface, and its speed, not be- 
cause of its proprietary database. 

Database systems recognized 
the need for a universal tool and 
adopted one in the form of SQL. I 
believe everybody agrees this was 
a good move. It increased the value 
of databases and increased their 
use in everyday life. Data is not 
locked with a proprietary key and 
can be accessed anytime I like with 
any tool I like. 

I don’t care about a database’s 
structure, just as I don’t care about 
the chemical composition of the 
ink I use for drawing. What’s im- 
portant is that I’m able to access 
and process the data with the tool I 
find most useful. The key to CAD’s 
success lies in adopting a standard 
database. Only then can non-tech- 
nical users use CAD in a small 
business environment. CAD ven- 
dors should compete on the basis of 
their user interface and their tools 
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for manipulating data, not hide 
their flaws behind a proprietary 
database. 

It is common knowledge that 
companies resist changing CAD 
vendors because of the need to 
translate all data into a new data- 
base format. I know of companies 
that—because of these translation 
problems—simply plotted out all 
the drawings from their old system 
and archived them when changing 
their CAD systems, instead of 
translating them to a new system. 

Some vendors oppose universal 
databases by saying performance 
will drop by, say, 30 percent. But 
whatever drop there is in perfor- 
mance will easily be made up by 
increasing hardware performance. 

The big advantage of universal 
databases is that it will protect the 
users’ investment in CAD. Consid- 
er the small design studio working 
for many different companies. A 


designer could start on a PC or > 


Mac with a concept, choose a de- 
sign to render on a 24-bit color, 
state-of-the-art workstation, refine 
the design (using NURBS, for ex- 
ample), then make a prototype us- 
ing CNC machines or stereolithog- 
raphy. All this could be done using 
one database regardless of the soft- 


ware used by the workshop or the 
fast prototyping company. The fi- 
nal design then could be used by a 
toolmaker for analysis and CNC. 
In the end, the price and time 
spent for a project would be much 
less than it is today. 

I recognize the problems associ- 
ated with universal databases, but 
I believe they are required in order 
to move CAD from big to small 
businesses. When such a database 
is adopted, vendors would be able 
to concentrate on their tools and 
their user interfaces, which ulti- 
mately make the difference be- 
tween good and better software. 


Jurij Franko 
RPO Promess 
Slovenia 


We welcome all suggestions, 
comments, and opinions. Please 
address letters to: 

Editor 

Computer Graphics World 

One Technology Park Drive 

POB 987 

Westford, MA 01886 

FAX: 508-692-7806 - 


MCI Mail: CGW 
CGW reserves the right to edit letters for 
length and style. 


MASS STORAGE FOR THE MASSES. 


Finally, 

there’s an 

optical storage 
system for everyone. 
The new LG-5 AutoChanger is 
expandable, affordable and fits 
anywhere. A refinement of 

the optical storage jukebox, it 
provides 3 gigabytes of 


1-300-362-6822 | 


~ removable 
storage on 
, rewritable optical 
disks. And its compact 
footprint and low price make it 
a practical storage solution for 
workstations, workgroups, net- 
works. For a spec sheet or more 
information, call toll-free. 


IDE International Data Engineering, Inc. © 7727 Washington Avenue South 
Mthul'tw ~Minneapolis, MN 55439 ¢ Phone 612-946-4100 ¢ Fax 612-946-4141 
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Now there's a supercomputer 


~ for the left brain... 


The IBM POWER Visualization System. To 
the left brain, it’s a very high speed, high 
throughput processor for handling very large 
data sets. It links 8 to 32 processors in paral- 
lel to provide a peak rating of 1,280 double- 
precision megaflops*. And it can access 
hundreds of gigabytes at up to 100 mega- 
bytes/second. 

To the right brain, it’s a unique visualiza- 
tion environment that lets you interactively 
explore the meaning of your data. For exam- 
ple, you can create and play back true-color, 
3-D animations with up to 1,920 x 1,536 pixels. 


You can easily manipulate or correlate data. 


*925 double-precision megaflops max, LINPACK TPP. 


IBM is a registered trademark of International Business Machines Corporation. ©1992 IBM Corporation. 


Electrostatic potentials for an imide. Silver spheres represent 
0.015 ev oxygen potential. The surface represents the gradient 
mapped isopotentials, deformed and colored by data values. 


...and the right. 


Zoom in on details at high resolution. Or 
even navigate through images in real time. 

The IBM POWER Visualization System is the 
supercomputer designed from the ground up 
for high speed number-crunching integrated 
with full-featured visualization. And it’s 
supported by tools for developing interactive 
simulations and computational steering 
applications. 

Anyway you look at it, it deserves a closer 
look. For a free brochure, call (800) 388-9820. 
Or write: IBM Scientific Visualization Systems, 
T.J. Watson Research Center, P.O. Box 704, 
Yorktown Heights, NY 10598. 


News in Brief 


RasterOps and Truevision Agree to a Merger ... [Again!] 


Despite a failed merger attempt last year, RasterOps (Santa Clara, CA) and 
Truevision (Indianapolis) have agreed to try again, and this time it looks like 
theyll succeed. According to a recent announcement, the two companies have 
signed a definitive agreement that calls for Truevision to become a wholly owned 
subsidiary of RasterOps. However, Truevision will remain in Indianapolis and 
will retain its name. 

According to Truevision president and CEO Cathleen Asch, the two companies 
offer largely non-competing product lines that will complement one another ex- 
tremely well. Truevision is a leader in the PC-based videographics market, and 
RasterOps is a leader in the Mac-based graphic arts market. In addition, says 
Asch, each company has different strengths in terms of distribution channels. 
Sharing those channels, she says, will be mutually beneficial as both companies 
try to expand their markets. In the long term, says Asch, the combined R&D 
capabilities will reap especially fruitful rewards for the newly merged company. 

Asch says last year’s merger attempt failed for a variety of reasons, including 
difficulty in agreeing on a valuation to put on the merger. “The companies,” says 
Asch, “were just a little naive about what it takes to accomplish a merger of two 
companies this size.” With the help of 20/20 hindsight and some lowered expecta- 
tions, she says, the merger is progressing much more smoothly this time around. 


Apple's PIE Divison Unveils Newton Technology 


After months of industry speculation, Apple Computer Inc.’s (Cupertino, CA) new 
Personal Interactive Electronics (PIE) division has unveiled Newton, a new tech- 
nology that it says will be the core of Apple’s first major new product line since the 
Macintosh was introduced in 1984. 

The technology falls into an emerging, new class of products Apple calls Person- 
al Digit Assistants—devices that use digital technology to bridge the gap between 
PCs and consumer electronics. According to Apple, the first Newton products will 
be electronic notepads that intelligently help users capture, organize, and commu- 
nicate ideas and information. These products will be small, portable devices that 
allow freeform notetaking, drawing, calculating, scheduling, and communicating. 

Newton technology is based on a new breed of RISC processors optimized for 
high performance, low power consumption, and low cost. According to Apple, the 
Advanced RISC Machines Ltd. (ARM) RISC processor Apple has chosen, the ARM 
610, gives Newton products the equivalent power of leading desktop computers, 
yet consumes less battery power than a small flashlight. Also, Newton’s architec- 
ture lets users add intelligent cards to increase the amount of information the 
products can access and store, as well as add more specific functions. Both Apple 
and third-party companies plan to provide intelligent cards to give users choices 
for specific needs. 

The first Newton product from Apple will be available in English-language 
versions early next year. Newton-based products from Japan’s Sharp Corp. are 
also expected to be available in the same timeframe. Pricing will be announced at 
time of delivery. 


COMPUTER GRAPHICS WORLD JULY 1992 13 


Compaq Delays RISC Product Plans, Resigns from ACE Initiative 


Prompted by “critical shifts in market and customer requirements,” Compaq Com- 
puter Corp. (Houston) has put on hold its plans for RISC-based commercial sys- 
tems in 1992 and has resigned from the Advanced Computing Environment (ACE) 
Initiative, which it co-founded in April 1991. 

For the last two years, Compaq has focused engineering and marketing efforts 
on bringing RISC-based commercial systems to market. Through knowledge 
gained from this development process, Compaq says it “found that the basis for 
bringing a RISC-based product to market had significantly changed.” 

“With Intel’s dominant commercial marketshare and aggressiveness in future 
processor development, coupled with a number of next-generation operating sys- 
tems now being ported to Intel platforms, customers tell us they are less willing to 
consider RISC-based alternatives,” says Gary Stimac, senior vice president of 
Compaq’s Systems Division. 

Stimac adds that the changing market environment over the past year has also 
impacted customers’ buying decisions. This includes anticipated higher-perfor- 
mance RISC microprocessor systems being late to market, Sun Microsystems’ 
intent to provide another version of Unix to Intel customers, and Next Inc.’s intent 
to bring NextStep to Intel platforms. 

Meanwhile, Compaq has resigned from the ACE Initiative, citing as its reasons 
the company’s decision not to bring to market a system based on hardware from 
MIPS Computer Systems, along with the intention of ACE members to refocus 
ACE solely on MIPS hardware. 

During the second half of this year, Compaq says it plans to introduce competi- 
tive, Intel-based products capable of running ACE operating systems, such as 
Microsoft Windows NT and Unix, and other 32-bit operating systems. 


NEC Pulls the Plug on Popular PC-VCR Product 


Although NEC Technologies (Wood Dale, IL) maintains that the sales of its PC- 
VCR product have been going strong since its introduction two years ago, the 
company has announced it has been forced to stop manufacturing the product due 
to factory sourcing difficulties. According to NEC sources, the company will con- 
tinue to sell its current inventory, but that’s expected to be depleted by the fall. 
After that, the company will continue to service and support the product, but it 
won't be making any more. The PC-VCR is a specialized VCR that can be interac- 
tively controlled from a PC, allowing users to record, assemble, and edit video 
sequences at the desktop. 


Disney's Aladdin Coming in November 


Those who are fascinated by the use of computer graphics in Hollywood filmmak- 
ing will want to keep their eyes peeled for Aladdin, Disney’s next major animated 
film. According to insiders, the film, due for release in November, will make 
exciting use of the computer in the animation process, expanding on the tech- 
niques used by Disney in Beauty and the Beast. Among other things, insiders say 
the computer will be used to create stunning texture maps and to manipulate and 
render Aladdin’s magic carpet during a breathtaking magic carpet ride. 


CDC Splits in Two, Establishes Strategic Relationships 


In a move it claims will help strengthen and expand its business, Control Data 
Corp. (Arden Hills, MN) has divided into two companies: Control Data Systems 
(CDS), consisting of Control Data’s Computer Products business; and Ceridian 
Corp., which provides information management products and services to business 
and government customers. 

At the same time, CDS is establishing new strategic relationships. CDS will 
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Why experienced designers 
Have designs on 
Our new Summagrid Il 


Construction, 


~ Sharp 
edges or 
recessed 

areas can 
damage 
drawings. 
Summagrid Ill has a rugged, one-piece 
construction with rounded edges. And 

it's light enough for easy field use. 


ompatibility. 
Summagrid Ill is compatible with PCs, Macintosh”, 
workstations and over 400 software programs. And 
our utilities diskette includes an Autodesk” ADI” 
driver, Microsoft® Windows™ 3.0 driver and 


Microsoft Mouse emulation. 


erformance. 
With 10 mils accuracy and up to 


2000 Ipi resolution, Summagrid Il 
has been created for maximum 


compatibility with CAD/CAM/CAE, 


architectural, facilities management and cost estimating applications. 


mplete Package. 

Watch out for hidden costs. Optional 

cursors, cables and utilities diskettes can 
add hundreds to the price of your tablet. 
Summagrid Ill comes complete including 
a choice of 4- or 16-button cursor, or 

2- or 3-button stylus. 


S, Summagraphics. 


Every decision should be this easy.” 


* Suggested U.S. list price - 18" x 24". 
©1992 Summagraphics Corporation. All rights reserved. 
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iS poames 
Summagrid II 


is covered by our 
comprehensive BN 
one-year warranty ri E. 
program, including =~§ \S--= * 
\ Priority Response™. If you 
encounter a problem in the 
first 90 days that cannot be 
resolved over the phone, 
we will ship you a 
permanent replacement 
unit in 48 hours (U.S. only]. 


P seiner 

Get the 

most tablet $ 1999" 
for your 

money. With our 

optional low-cost stand — and no 

hidden costs for accessories — 


Summagrid Ill is, by far, the best 
value on the market. 


* 


e sialic 


eller. 
Go with the best. Summagrid Ill is made by Summagraphics, 
the world leader in tablet sales and technology. For more 
information, send for our free Large Tablet 
Buyer's Guide, or call 1-800-729-7866 and 


ask for the name of your nearest dealer. 


Hb ip 


ARE lablet 


Large Tablet a 
% 


FREE! Buyer’s Guide. 5 al 


Send me a copy of “How to Decide on a Large Tablet” 
and the name of my local dealer. 


Name: Title: 
Company: 

Address: 

City: State: __—sZIIP:: 


Tablet Application: 


CGW 


Mail to: Large Tablet Buyer’s Guide, Summagraphics Corporation, 
Sixty Silvermine Road, Seymour, CT 06483 


continue to sell and support Silicon Graphics Inc. and 
MIPS Computer Systems workstations and servers as 
part of its systems integration activities, while SGI will 
purchase a source code license for CDS’s EP/IX operat- 
ing system and rights to other technology products. SGI 
has also agreed to purchase a 10 percent share of CDS; 
the equity transaction will be finalized after completion 
of the previously announced merger of SGI and MIPS 
(expected to close this month). CDS also plans to expand 
its previously announced supercomputer marketing 
agreement to include joint marketing and technical ac- 
tivities in the Unix/RISC area. The new agreement 
could include a future equity investment in CDS by 
Japan’s NEC Corp. Details of the agreement in princi- 
ple are expected to be finalized in the third quarter. 


Tough Year Ahead for Workstation Vendors 


Workstation customers plan to purchase fewer work- 
stations in 1992 than they did in 1991, and with 
smaller budgets, according to a survey from Interna- 
tional Data Corp. (IDC; Framingham, MA). Even 
with the two new entry-level (less than $10,000) RISC 
desktop offerings from HP and IBM, the 1992 US 
workstation market is expected to be a repeat of the 
latter half of 1991, which was characterized by high 
discounts and long sales cycles, the report says. 

“At the same time, little customer loyalty exists to 
guarantee users will purchase workstations from 
their current suppliers,” comments Vicki J. Brown, 
vice president of Technical Systems Research at IDC. 
“Of the surveyed sites that are planning to evaluate 
workstations from new suppliers, 91.4 percent said 
they would switch vendors given the right reasons.” 

This and other user budget data are detailed in the 
second part of an 11-part series of bulletins analyzing 
IDC’s US Workstation Audit. Available from IDC, 
this year’s Audit, conducted last fall, covered 15,400 
workstations installed at nearly 200 sites. 


Small Businesses, Home Offices Spur PC Market Growth 


Thanks to growing familiarity with PCs, declining 
prices, and more advanced software, small companies 
will buy more PCs in 1992 than ever before, predicts 
BIS Strategic Decisions (Norwell, MA). The research 
firm adds that 1992 PC sales to small businesses and 
home offices will top last year’s level by almost 20 
percent, while total PC sales will grow by less than 4 
percent. Without the increase in sales to smaller cus- 
tomers, total industry shipments would decline. 

Despite the growth of unit sales of PCs, however, 
the retail dollar value of total shipments will continue 
to be relatively flat, says BIS. If customers weren’t 
buying models with more memory and more advanced 
microprocessors than one year ago, average prices 
would drop by more than 20 percent, instead of the 5 
percent BIS expects. 


= ALSO OF NOTE 


@ Alliant Computer Systems 
Corp. (Littleton, MA) has 
filed for protection under 
Chapter 11 of the bank- 
ruptcy code. 


e Texas Instruments (Dal- 
las) is producing a super- 
scalar microprocessor 
that it claims is the indus- 
trys most highly inte- 
grated RISC microproces- 
sor available. Co-devel- 
oped with Sun Microsys- 
tems, the 3.1 million- 
transistor SuperSPARC 
microprocessor reported- 
ly delivers peak perfor- 
mance of 150 MIPS at 
50MHz; when four Super- 
SPARC microprocessors 
are combined, a peak per- 
formance of 600 MIPS 
can be achieved. 


@ Trident Microsystems 
(Mountain View, CA) has 
entered the multimedia 
market with VideoView, a 
video processing chipset 
offering scalable full-mo- 
tion video windowing, 
multiple frame-capture, 
VGA/XGA graphics and 
text overlay, digital spe- 
cial effects processing, 
linear keying, advanced 
chroma keying, and up 
to 16.7 million colors. 


e Teletota S.A. (Paris) will 
open the first digital video 
compression facility in- 
corporating Intel’s DVI 
products in Europe. Tele- 
tota will buy Intel hard- 
ware and license Intel’s 
PLV (Production Level 
Video) compression soft- 
ware. The facility will of- 
fer compressed video in 
PAL and NTSC formats. 


News compiled and re- 
ported by Stephen Porter, 
editor, and Audrey 
Doyle, managing editor. 
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Maybe you see a company just 
like yours in one of the pictures 
above. Probably not. Because the 
truth is, no two companies are 
exactly alike. That’s why AT&T 
InterSpan Frame Relay Service 
solutions are designed to fit the indi- 
vidual needs of your corporation. 

Maybe you're looking for more 


© 1992 AT&T 


AND AND 
THIS 
Oe 


THIS 
ONE 


InterSpan Frame Relay Service 
different ways different 


flexible bandwidth, better LAN-to- 
LAN connections, or more efficient 
connectivity. InterSpan Frame Relay 
Service offers all of that, plus AT&T's 
national and international network 
that allows for seamless internet- 
working of applications. 

From the initial planning stage 
through implementation, InterSpan 


Services’ specialists will work with 
you to help you make the most of 
frame relay and evolve your network. 

And because InterSpan Frame 
Relay Service is standards-based and 
works with multiple protocols and 
different vendors’ equipment, your 
current investment is protected. 

To help you manage your net- 


AND AND 
THIS |' THIS iS 
ONE ~ONE Gani 


offers solutions to match the 
Companies do business. 


work, AIST InterSpan Frame Relay —_to make it easier to link people, 
Service even offers you a real-time locations and information. We work 


“window” that lets you monitor and with you to meet your exact 
optimize your network configura- business needs. 
tion and performance. So if you want a frame relay 


I” 
It’s all part of the InterSpan solution that’s designed for your 
Data Communications Services company rather than someone else's, Afalt 
family of high-quality, innovative call your AT&T Account Executive or 


data connectivity solutions designed 1 800 247-1212, Ext. 621. The ale ht choice. 
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Introducing JVC’s New World 
of Color Imaging 


Three words define a world of advantages 
and benefits you can experience with JVC’s 
new enibigon dye-sublimation printer: 

Quality: JVC’s SP2200 produces sharp 300 
x 300 dpi, color-accurate images that 
professionals expect from a continuous-tone 
printer. Photo-realistic printing on A4/A3 
formats and single pass transparencies make 
this device perfect for pre-press/publishing, 
animation/rendering, scientific visualization, 
and CAD/CAM industries. 

Performance: Total throughput for the 
professional, quality color output in as little as 
three minutes makes this one of the fastest 
dye-sublimation printers available. 
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Ao age 
fase 


Our built-in 48MB of memory performs RGB- 
to-YMCK data conversion within the printer 
and, of course, stores the entire image which 
eliminates the hassle of reprocessing your — 
data for multiple prints. 

Value: Finally, a top-of-the-line, plug-and-play 
color printer, with no hidden costs or extra 
options. JVC’s basic price includes 48MB of 
memory and postscript RIP, as well as a 
basic Adobe Photoshop driver, which make 
for an excellent value. 

Discover JVC’s new world of professional, 
high-resolution color imaging with the 
SP2200. Call now. (714) 965-2610 


Preview our new UNIX drivel at SIGGRAPH t booth ten 


A License to be Creative 


ith Creative Li- 
cense, a $1495 
painting pro- 
gram for Silicon Graphics 
machines, Time Arts (San- 
ta Rosa, CA), known for its 
PC and Macintosh pro- 
grams (Lumena and Oa- 
sis), has now developed an 
affordable, easy-to-use, 
and powerful Unix-based 
program. Creative License 
provides artists with user- 
definable drawing, paint- 
ing, and editing tools and 
image processing functions 
within a Motif graphical 
user interface. 

“It’s very similar to Oa- 
sis, but it’s a lot more pow- 
erful,” says John Molinari, 
Time Arts’ manager of vid- 
eo applications in the tech- 
nical services department. 

Tony Simerman, an art- 
ist and a consultant, 
agrees. Simerman, who 
helps create custom graph- 
ics systems based on PC, 
Macintosh, and Silicon 
Graphics hardware for Executive Pre- 
sentations Inc. (Rockville, MD), be- 
lieves that the program, which works 
with Wacom and Calcomp’s pressure- 
sensitive tablets, has the best brush re- 
sponse of any product in its price 
range. “For the first time, I can sketch 
and illustrate and not be at least some- 
what aware that I’m using a comput- 
er,” he says. “The quality of the 
brushes is very, very good.” 

All the brushes in Creative License 
are anti-aliased, according to Molinari, 
except the “artist brush,” which pro- 
duces textured effects such as chalk 
and watercolors. In addition, artists 
can create custom brushes—and cus- 
tom color palettes. The program sup- 
ports RGB, HLS, HSV, and CMYK col- 
or systems for artists working in video 
and print. 

Other features include Time Arts’ 
“LightBox,” introduced with Oasis, a 
“Magic Wand,” and image processing 


W 
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PRODUCT SPOTLIGHT 


functions. The LightBox could be 
thought of as digital tracing paper that 
artists can use for pencil tests, and to 
combine images by “revealing” an un- 
derlying picture using varying degrees 
of transparency. It can also be used to 
“reveal” textures. In addition, artists 
can select, cut, and paste arbitrary 
shapes using variable soft edges and a 
variable level of transparency based on 
direction. Shapes are automatically 


anti-aliased; however, anti- 
aliasing can be turned off if 
desired. 

The Magic Wand is used 
to select particular areas 
based on color depth. Areas 
for masking, image process- 
ing, and filling can also be 
selected with brushes and 
drawing tools. 

With image processing, 
artists can create effects 
such as embossing, posteri- 
zation, and mosaics; or 
change contrast and trans- 
parency. The program al- 
lows these effects to be pre- 
viewed so artists can ex- 
periment in a somewhat in- 
teractive mode. 

The program supports 
RGB, TIFF, and TGA 
(Targa) file formats. It in- 
cludes context-sensitive 
help and a variety of key- 
board-based “Quick Keys.” 
“Until now, I only used 
painting programs on the 
Macintosh and 3D software 
on the [Silicon Graphics] 
Indigo,” says Dan Preda, a teacher and © 
lab coordinator at the School for Visual 
Arts (New York). “Creative License has 
the ease of use of Oasis. It’s very 
straightforward. Now I can have the 
best of two worlds.” 

The program, which is already ship- 
ping, is available from Silicon Graph- 
ics.—Barbara Robertson, West Coast 
Senior Editor 
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Typestry Type Effects 


It isn’t quite as simple as typing your 
name, but with Pixar’s new Macin- 
tosh-based Typestry program, turning 
letters and words into rendered 3D ob- 
jects becomes remarkably easy: Pick a 
font, type something, choose a bevel (or 
not), pick a “look” and a light source, 
and that’s it. 

“There’s no other program on the 


Mac that lets you set up 3D type as 
easily and quickly,” says David 
Biedny, author of The Official Adobe 
PhotoShop Handbook (Bantum) and 
creator of digital effects for such mov- 
ies as Terminator 2 and Hook. “It’s a 
totally effortless front-end to doing 
type effects with MacRenderman.” 
With a list price expected to be un- 


fag 


der $300, Typestry gives people who 
work with 3D text an easy and inex- 
pensive alternative to general-purpose 
(and generally more difficult) 3D pro- 
grams. “We're trying to get beyond the 
3D market; to reach people used to 2D 
programs,” says Dana Batali, design 
engineer at Pixar (Richmond, CA). 

The program offers artists more 
than just an easy way to create simple 
3D fonts: Typestry includes textured 
shaders and is compatible with Pixar’s 
Showplace Looks and with Looks li- 
braries from such companies as Valis 
(Richmond, CA); the 3D fonts use 
smooth Bezier curves for surfaces; and 
the program even includes the ability 
to create flying logos with motion blur. 
It’s Pixar’s first retail animation prod- 
uct. And, “It’s currently the only prod- 
uct on the Mac that can do motion blur 
for animation,” says Biedny. 

With Typestry, people create 3D ob- 
jects in a 2D workspace using pull- 
down menus of fonts and dialog boxes 
of appearance choices. The program 
supports Adobe’s Type 1 and Micro- 
soft’s TrueType fonts (a Windows ver- 
sion of Typestry is in the works). 

The type can be placed anywhere on 
the screen, at any angle, before or after 
it’s been extruded into 3D objects. The 
shape of 3D letters can be set with bev- 
els (four selections) that sculpt the 
sides; the depth of the sides is set with 
sliders. In addition, any letter or group 
of letters can be stretched and scaled 
by height, width, or depth as well as 
moved and rotated. 

The surfaces of the 3D fonts can be 
“decorated” with “Looks” (shaders), 
which add textures such as marble, 
glass, metal, and wood; and by setting 
the intensity and color of selected 
lights. Different textures can be ap- 
plied to various surfaces of each letter. 

Simple animations are created by 
moving a letter or group of letters into 
various poses (key frames). The pro- 
gram then creates the motion between 
poses using a default rate of 10 frames 
between poses, or with a user-selecta- 
ble rate. QuickTime movies of wire- 
frame fonts can be saved, as well as 
PICT files of individual, fully rendered 
frames, which can then be assembled 
as QuickTime movies. 

Typestry includes a Renderman ren- 
derer optimized by Pixar’s Loren Car- 
penter that improves rendering speed 
by 20 to 30 percent over MacRender- 
man, according to Batali. The program 
also works with Pixar’s Net Render- 
man, which spreads the rendering task 
among available machines on a net- 
work. 

Scheduled to begin shipping this 
month, Typestry will be demonstrated 
at SIGGRAPH ’92.—BR 
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Offering more perfor- 
mance and more features 
for the same price as the 
machine it’s replacing, the 
Macintosh Quadra 950 
boasts a 33MHz Motorola 
68040 microprocessor, on- 
board support for 16 bit- 
per-pixel color on all Apple 
displays, and 24-bit-per- 
pixel color on Apple dis- 
plays up to 16 inches. The 
performance has been im- 
proved by as much as 30 
percent, according to Vito 
Salvaggio, product manag- 
er over the now-defunct 
Quadra 900. “You get more bang for 
the same bucks,” he says. 

Configured with 8M of RAM (ex- 
pandable to 64M) and a 230M hard 
disk, the 950 has a suggested retail 
price of $8499. Upgrades from the 
Quadra 900 will start at $1499 until 
the end of the year, when the price 
goes up to $3000, according to Salvag- 
gio. The Quadra 950 includes five Nu- 


More Bang for your Bucks 


Bus expansion slots, sound input and 
stereo output, a super disk drive that 
can read Windows/DOS, OS/2, and 
ProDOS formats, System 7.0.1, and 
HyperCard 2.1. It supports A/UX 3.0 
and up to four 54 half-height SCSI de- 
vices, and boasts a 300-watt power 
supply and a key lock with three 
modes of operation.—BR 
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Polhemus Rides the Fast Track 


A revolutionary new tracking device 
that, if it lives up to its promise, re- 
duces latency (lag time) in virtual real- 
ity and other motion-tracking applica- 
tions to four milliseconds has been an- 
nounced by Polhemus (Colchester, 
VT). “We're actually gettting real-time 
data now [from the position sensors],” 
claims Ed Costello, manager of mar- 
keting and sales for Polhemus. 

Called Fastrak, the new, six-de- 
grees-of-freedom device is priced at 
$5250 in single-unit quantities, and is 
scheduled to begin shipping this 
month. 

Latency is the time it takes for a sys- 
tem to catch up—the difference be- 
tween when a user makes a motion 
(moves his or her head, for example) 
and when a system responds (changes 
the view). Current trackers from Pol- 
hemus have a latency of 51 millisec- 
onds. Thus, if Fastrak is as fast as the 
company claims, it could dramatically 
affect the experience of working in a 
virtual world, particularly when the 
“world” is an enclosed system (such as 
a pilot’s helmet) with no visual cues 
from the outside world. “Now, when 
I’m going in to explore a virtual world 
at my leisure, I find I slow down to a 
speed that’s compatible with the sys- 
tem,” says Rich Holloway, a graduate 
student in the Department of Comput- 
er Science at the University of North 
Carolina. “It’s like working in a vat of 


Jell-o or with motor oil. But if I hurry, 
I get conflicting visual cues.” 

Those conflicting cues not only make 
it difficult to work, many people be- 
lieve they cause simulator sickness. 
“My goal is to develop a system with a 
lag time of less than five milliseconds,” 
says Holloway. Although none of the 
beta sites we talked with by press time 
had been able to test Polhemus’ claim 
of four-millisecond latency, if the com- 
pany even gets close, the product is 
likely to be successful. 

“Lag is so important, the difference 
in latency wouldn’t have to be enor- 
mous before we’d switch from one sys- 
tem to another,” says Ann Lasko-Har- 
vill, MicroCosm project manager at 
VPL (Foster City, CA), a company 
known for its pioneering work in virtu- 
al reality systems. 

In addition to a reduction in latency, 
Fastrak offers other benefits over Pol- 
hemus’ earlier systems. The system 
boasts an update rate of 120Hz over an 
IKEE-488 interface, a claim Holloway 
has been able to confirm in timing 
tests. “Although a high update rate 
doesn’t necessarily mean there will be 
a reduction in latency, you couldn’t get 
low latency without it,” Holloway says. 
The high update rate (double that of 
earlier systems) has other advantages 
as well. When configured with four 
boards, a Fastrak system can suppport 
16 sensors and four sources with a sen- 
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No-Wait Rendering 
With TDI's IPR technology, you 
make 3-D rendering changes on 
scenes in seconds! Rendering 
quality is second to none, with 
smoother surfaces, advanced 
anti-aliasing, motion blur, and 
selective ray tracing. 


Realistic Character Animation 


Natural character animation is 
easy with TDI's Skeleton Editor. 


And, TDI offers more ways for you ~ 


to create sophisticated animation 
of lights, camera and objects. 


Intuitive Modeling 

TDI gives you the best of 
NURBS and polygon modeling 
in one integrated modeler. _ 
Increased interactivity gives you 
the power to create accurate 
objects in less time. 


Realistic particle animation... 
lynamics animation with colli- 


automatic generation of 50 
different plants and trees — get 
italland more from TDI. 


Most Advanced wi 7 


sion detection and deformation... 


TDI Version 3.0: 
It's A Big Leap Ahead 


TDI presents the future of 3-D animation and visualization software: 
Version 3.0 of Explore* and TDImage.* Now, you have 3-D software 
that responds directly to your needs. There’s no reason to wait any 
longer. TDI delivers across-the-board power and advanced features 
today. With TDI as your partner, you too can 


leap ahead of the competition. 


THOMSON DIGITAL IMAGE 


The Power fo Excel 


THOMSON DIGITAL IMAGE 

CORPORATE HEADQUARTERS TDI GERMANY TDI AMERICA TDI ASIA PACIFIC 
PARIS, FRANCE WIESBADEN NEW YORK LOS ANGELES TOKYO 

TEL: 33.1.43.87.58.58 TEL: 49.61.171.40.69 TEL: 1.212.247.1950 TEL: 1.310.649.3358 TEL: 813.32.88.55.21 
FAX: 33.1.43.87.61.11 FAX: 49.61.170.19.50 FAX: 1.212.247.1957 FAX: 1.310.568.9002 FAX: 813.32.88.55.22 


OR CONTACT THE TDI DISTRIBUTOR NEAREST YOU. 


“Explore runs on Silicon Graphics workstations 
*TDImage runs on IBM RISC System/6000 workstations CIRCLE 13 ON INFORMATION CARD 


sor update rate of 30Hz—a rate fast 
enough to be useful. 

The system utilizes a single trans- 
mitter and can accept data from up to 
four receivers; further, it’s possible to 
“frequency-multiplex” up to four sys- 
tems (16 receivers). The latter feature 
would be especially useful in motion 
studies—to input data for motion anal- 
ysis, says Costello. 

Fastrak, according to Polhemus, 
boasts a maximum range of 10 feet. It 


comes with two interfaces, RS-232 or 
IEEE-488 and includes special circuit- 
ry for synchronizing with CRTs. 

“This is the first real improvement in 
a Polhemus system in about five years,” 
says Lasko-Harvill. “It’s a big deal.” 

It must be. Costello said the company 
sold the first six months’ production run 
based on rumors of what the product 
was going to be. Now, the company has 
to go back and order more parts.—BR 
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Autocad 12—A Wish-List Release 


From the user’s point of 
view, this is probably the 
most significant release of 
Autocad ever,” says John 
Forbes, manager of Auto- 
desk’s technical sales divi- 
sion, about Release 12 of 
the company’s 10-year-old 
software program. “It’s a 
wish-list release.” 

According to Autodesk 
(Sausalito, CA), this latest 
version of the robust, best- 
selling program includes 
more than 170 new fea- 
tures that “provide answers 
to just about every customer request of 
the past two to three years.” Priced at 
$3750, Autocad Release 12 was sched- 
uled to begin shipping last month for 
DOS and Sun platforms. Upgrades from 
previous versions start at $250. The 
company promises forward and back- 
ward file compatibility between Release 
12 and Release 11 .DWG files. 

“In short, it’s wonderful,” says Peter 
Sheerin, a technician at the Wilsey 
and Ham civil engineering company 
(Foster City, CA), who tested a pre-re- 
lease version of the software. “Overall, 
I think it will stun people.” 

The first thing current users will 
probably notice is increased speed. 
“The average user will see a 40- to 50-, 
maybe even 60-percent improvement 
over a four-hour period of using the 
program,” claims John Lynch, chief 
technical officer at Autodesk. 

Lynch attributes the performance in- 
creases to the fact that with this release, 
the company has left the old Intel 286, 
640K DOS machines behind. For exam- 
ple, a new, 32-bit vector space means us- 
ers can pan and zoom without having to 
regenerate drawings, and it provides 
2000 to 1 zooms instead of the 50 to 1 
zooms in earlier versions. In fact, “re- 
gens” (regenerating or repainting the 
screen) are gone on all but the most in- 
tense drawings, says Lynch. Further, 
the company claims faster response 
times for entity selection, object snap- 
ping, and hidden-line removal functions. 
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“Some features are minor, but there 
are a lot of them,” says Sheerin. “They 
make the features introduced in Re- 
lease 11 useful.” Among the features 
that impressed Sheerin are improve- 
ments to line types in “Paper Space,” 
optional dialog boxes for selecting com- 
mands, the incorporation of rendering 
within the program (AutoShade is now 
a feature), and support for multiple 
plotters (30 different plotters or 30 dif- 
ferent configurations of one plotter). 

The company has also included sup- 
port for Postscript and for constructive 
solid geometry. With the latter, called 
“region modeling,” people can create 
2D geometry using areas and holes in 
addition to lines and arcs. Boolean op- 
erations can be used in 2D drafting to 
add to or subtract from regions, and 
regions can be analyzed and extruded 
or revolved into 3D solids. 

Autocad 12 also includes a new, op- 
tional, graphical user interface that in- 
cludes icons, cascading menus, pop-up 
menus, and programmable dialog box- 
es that still give so-called power users 
the ability to customize and automate 
the program’s look and feel. 

“This version of Autocad should pla- 
cate the dedicated user while the com- 
pany waits for the true 32-bit systems 
such as Sun’s Solaris and Microsoft’s 
NT,” says Kathryn Hale, senior CAD/ 
CAM/CAE and GIS industry analyst 
at Dataquest (San Jose, CA).—BR 
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Pandemonium 
from Xaos 


In the fantasy world of many anima- 
tors is a program with incredible spe- 
cial effects you could just switch on 
and run. There’d be no 3D models to 
move, no 2D layers to assemble. You’d 
just turn the effects on, sit back, and 
watch. 

With Pandemonium, a $3995 soft- 
ware program being announced this 
month by Xaos Tools (San Francisco), 
creating certain kinds of animations 
becomes nearly that automatic. 

“Our guys can take weeks to create 
a special effect,” says Xaos’ Arthur 
Schwartzberg. So, when the people at 
Xaos decided to create a retail product, 
they had to find a way to use the com- 
pany’s unique expertise, keep the pre- 
cise control, and add ease of use. 

Remarkably, they seem to have dis- 
covered a way to do just that with Pan- 
demonium. The answer? Prewritten 
scripts created by people familiar with 
the software that tie together combina- 
tions of image processing techniques in 
unusual special effects packages, ac- 
cording to Matt Brocchini, director of 
product development at Xaos Tools. 
The scripts are controlled by para- 
meters that animators can use to cre- 
ate unique effects. 

The parameters, which vary with 
each special effect, can be set up for 
one frame or to change, frame by 
frame, over time. Animations can start 
with nothing, a still image (captured 
or synthetic), or moving images. 

For example, a “fireworks” script 
would give animators color, pattern, 
and speed choices along with settings 
to control type of output (such as PAL 
and NTSC) and animation length. The 
effect wouldn’t need a starting image. 

A “raindrop” script, on the other 
hand, might be used to create special 
effects that start with a still image. 
“When you start the animation, you 
might be looking at a photograph in a 
puddle,” says Brocchini. You could set 
the raindrops to begin hitting the pud- 
dle at two seconds, set a rainfall rate, 
pick a size for the waves in the puddle, 
set a length, hit “Go,” and the anima- 
tion would be created frame by frame, 
with each frame causing changes to 
the watery photograph. A Utilities 
package is also included. 

Xaos plans to demonstrate Pande- 
monium at SIGGRAPH ’92 and to be- 
gin shipping the program on Silicon 
Graphics workstations in October, 
with versions for other platforms to fol- 
low next year.—BR 
CIRCLE 130 ON INFORMATION CARD 


COMPUTER GRAPHICS WORLD JULY 1992 


FULL COLOR WORKSTATIONS DEMAND 
FULL COLOR OUTPUT 


THE IMAGECORDER: THE POWER OF DIGITAL AND THE FLEXIBILITY OF ANALOG 


Focus Graphics Delivers Quality 
For your workstation graphics applications, you need 
the highest quality output available without sacrificing 
speed. The ImageCorder from Focus Graphics offers 
outstanding fidelity and definition in numerous film 
formats including 35mm slides, 4x5 and 8x10 prints 
and transparencies to 16mm and 35mm cine for 
animation. Unlike other output devices, the 
ImageCorder prints the whole image in matter of 
seconds, vastly improving throughput and eliminating 
many artifacts resulting from long exposure times. 
No other output device delivers this kind of quality 
and speed — less than 10 seconds for a 35mm slide. 
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Unmatched Compatibility 
The ImageCorder is compatible with all major 
workstations through high resolution video 


and high speed digital interfaces. The ImageCorder’s graphical user interface runs indepen- 
dently of your workstation’s applications and allows for automatic background printing in a 


networked environment. With the ImageCorder, you have freedom of choice; your hardware 
and software investment is protected. 


Chosen By Leaders 


The ImageCorder is the leading film output device for scientific visualization, industrial design, 
image processing, and animation applications. Over 2,000 corporations, government agencies, 
research facilities and universities throughout the world rely on the ImageCorder to accurately 
communicate critical results. Our customers include the leading hardware and software 
manufacturers such as Silicon Graphics, HP, Sun, IBM, DEC, Alias, Wavefront Technologies, TDI, 

Sterling, SDRC, Molecular Simulations, ESRI, Biosym, Tripos, and leading research facilities and 

corporations including CERN, NASA, NIH, Exxon, Ford, BMW, Amgen, and Parke-Davis. The 

reason is clear — no other output device delivers like the ImageCorder. 


Now It’s Up To You 


We invite you to see a demonstration of the ImageCorder at 
SIGGRAPH ’92, Booth 111. For more information and to request an 
ImageCorder demonstration videotape, call 1-800-288-6226 or fax at 


(415) 377-0598. European headquarters are located in Geneva, Switzerland; 
Tel. 41-22-700-04-40/41, Fax 41-22-700-04-42. 
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1191 Chess Drive, Suite B 
Foster City, CA 94404 
1-800-288-6226 
Fax (415) 377-0598 
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Focus 
Graphics’ 
ImageCorder 


3D Scanned in 13 Seconds 


Cyberware 3D scanners capture an object’s shape and color in 


just 13 seconds. Scanning is accurate and automatic. Proven 
over years of practical use, Cyberware scanners give you a 
powerful way to work with the real world. 

As scanning begins, you see the results on a graphics 
workstation: A full-color 3D image of the scanned object. You 
can rotate it, modify it, measure it, resize it. Combine it with 
other objects in your CAD or modeling system. Reproduce the 
object on an automated milling machine. Animate the object. 


Your workstation now has access to the world of 3D 


objects. With a Cyberware scanner, you can capture the shape 
and color of virtually anything. From Above * Cyberware 3D scanners let you capture the shape and color 
of an object, such as this iron by frogdesign, then work with the 
industrial prototypes and clay mod- 


resulting 3D model on a graphics workstation. 


els to the human face. 


Left * Cyberware 3D scanners like this 3030MS have gone into 


Without a Cyberware 


applications all over the world. 
scanner, you'd have to digitize point 


Below ¢ Able to capture even small details of the human form, 


by point. Slowly. Inaccurately. At 


Cyberware scanners bring a new level of sophistication to designers, 


low resolution. Or use your model- researchers, doctors and many others. 
ing system to generate every shape you need. Or ignore the 
opportunities of the real world. 

For those who can’t ignore the real world, Cyberware 
makes a variety of fast 3D color scanners. A model for general- 
purpose work, a version optimized to scan the human head, an 
Inexpensive desktop scanner, and more specialized models. 
These scanners prove themselves daily in applications such as 


product design; CAD/CAM; research; animation and special 


effects for film; reconstructive and cosmetic surgery; other 


medical applications; anthropometry/ergonomics; and personal 
portrait sculpture. 


Consider the possibilities of rapid 3D scanning: anything that can benefit from 


giving computers access to real-world objects. yberware 


Call one of our sales engineers today. Find out how Cyberware 3D scanners ? 
8 Harris Court / Monterey, CA 93940 


can enhance the way you work with the world. 408-373-1441 FAX 408-373-3582 
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Scientific Visualization 
A Market Mosaic 


ccording to market estimates, 
over half a billion dollars were 
spent in 1991 on scientific vi- 
sualization software and hardware (not including 
medical and CAD/CAM/CAE-related products). And, 
the market value is expected to be at least three times 
that amount by 1996. Despite such figures, however, 
the definition of scientific visualization is still quite 
ambiguous. 

If you think of scientific visualization as the more or 
less real-time depiction of scientific data—sensors at- 
tached to vibrating platforms, video feeds coming from 
a spacecraft, or complex simulations running on a su- 
percomputer, for instance—you quickly realize that vi- 
sualization is really just a feature of the specific applica- 
tion. There is no convenient unit of visualization to 
measure. 

Confusion erupts when you try to draw the line as 
to what is visualization and what is not. Does visual- 
ization have to be in real time? Does it have to be in 
3D? Should it be interactive? Is a simple graph or 
chart considered a visualization? Do CAD or CAE 
models count as scientific visualizations? Is a flight 
simulation a visualization? 

What is clear, however, is that scientific visualiza- 
tion is on the increase. We can see it in the growth of 
small companies such as Precision Visuals (Boulder, 
CO) and Spyglass (Champaign, IL); we can see it in 
the allocation of workstation shipments into research 
and development departments within private indus- 
try and academia; and we can see it in the shipment 
of rendering packages for use in scientific applications 
ranging from biochemistry to meteorology to oceanog- 
raphy to physics. 

Using government statistics, it’s possible to deter- 
mine the number of research and development scien- 
tists—the most likely candidates to use visualization 
technology—in major American industries, such as 
aerospace and automotive manufacturing, oil and gas, 
and engineering services. It’s also possible to estimate 
the number of programmers who are supporting 
them. 

The government figures show that the number of 
scientists and supporting programmers (about half a 
million) will grow by almost 16 percent in five years. 


John Gantz is vice president, chief analyst with Dataquest (Framingham, MA), 
a market research and consulting firm. 
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By John Gantz 


Based on forecasts for workstation 
shipments (segmented by industry 
and application), the percentage of 
heavy visualization users within this primary market 
will grow from 10 percent to 17 percent over the next 
five years. 

If the definition of visualization is widened beyond 
the meaning of the term when it was coined by a 
National Science Foundation working committee in 
1987—when it more or less meant steering simula- 
tions in real time through the use of interactive 
eraphics—the market is much bigger. All of three- 
dimensional modeling could be considered visualiza- 
tion, as could be the use of personal computer- and 
Macintosh-based graphics to more easily understand 
manufacturing quality or abstract market research 


The use of visualization tools among research and development 
scientists in industries such as aerospace and automotive 
manufacturing, oil and gas, and engineering services is expected 
to increase by approximately 16 percent over the next five years; 
the percentage of heavy usage within this primary market is 
expected to rise aS well. 
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statistics. 
Recent events that have had an impact on the visu- 
alization market include: 


@ The falling price of workstations and the increased 
capability of PCs and Macintoshes. As a result of 
these occurrences, visualization is quickly moving out 
of the $75,000-per-seat range and into the under 
$25,000-per-seat range. In fact, new low-end products 
from Sun Microsystems (Mountain View, CA), Silicon 
Graphics Inc. (Mountain View, CA), and Hewlett- 
Packard (Palo Alto, CA) continue to set the market 
ablaze as they are introduced. 

@ New graphics displays and embedded processing ca- 
pabilities in mid-range workstations, such as the IBM 
RS/6000, keep getting better. Without a doubt, furi- 
ous competition in the technical workstation market 
will keep the trend of falling prices and increasing 
performance dominant. 

e Vendors are shipping visualization environments— 
tools for programmers and even non-programmers— 
to use to develop applications, and they are building 
application development toolkits. Uniras (St. Louis), 
for instance, recently formed a strategic alliance with 
Visual Edge Software to expand its product line with 
products that speed application development with 
graphical user interfaces (GUIs). 

@ Software companies are exploring the low end of the 
market with new offerings. Precision Visuals, for ex- 
ample, has remade itself into a new company based on 
its PV Wave products—most of which are designed to 


be used by non-programmers—such as its Point & 
Click program. Spyglass, which specializes in visual- 
ization software for the Macintosh, now offers its soft- 
ware on Silicon Graphics’ Indigo platforms. 

@ Animation software companies, such as Wavefront 
(Santa Barbara, CA), now offer visualization tools 
along with their traditional animation and modeling 
packages. 

@ Most importantly, scientists are beginning to get 
used to the idea of visualization. Also, the infrastruc- 
ture for application development and product delivery 
is getting more robust. 

For example, the visualization libraries that come 
with the environments are filling up, more and more 
visualization algorithms are being cranked out each 
day, software is getting easier to use thanks to GUIs, 
and the value-added resellers and systems vendor 
sales forces that bring visualization to market are get- 
ting the hang of it. 


Among its seemingly endless applications, visual- 
ization has been shown to advance the science of 
medicine, seismic analysis, computational analysis, 
structural analysis, cosmology, molecular modeling, 
and simulation. However, chances are that visualiza- 
tion will remain a technique, procedure, or practice 
more than a discrete, monolithic market, particularly 
inasmuch as some of the enabling technology —high- 
resolution graphics and floating-point capability, for 
instance—keep finding their way into general-pur- 
pose hardware and software. CGW 
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New scientific visual- 
ization toolkits free 
researchers from 
having to double as 
programmers in order 
to customize software 
packages to their 
diverse needs 


This molecular model (orthoxylene) 
was generated with visualization 
software from Tripos Associates Inc. 
of St. Louis. 
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By Arielle Emmett 


Pretty pictures are not worth 
much more than that if they do not 
focus on advancing the research- 
er's understanding of what is and 
is not happening and how to 
change it ... While seeing high- 
quality images is still very impor- 
tant, the latest frontier of [scientific 
visualization] is in graphical in- 
terfaces, linking what a researcher 
does to various programs. 

—Bruce W. Meyer, Tripos Associates 
Inc. (St. Louis), a subsidiary of Evans & 


Sutherland specializing in visualization 
and analysis tools for molecular modeling. 


cientific visualization provides 
a means for giving shape, col- 
or, and dimension to qualitative, 
quantitative, and single- and 
multi-parameter research data 


that might otherwise remain hope- 
lessly abstract. 

Traditionally, however, the 
automated transformation of raw 
data into representative three- and 
four-dimensional graphical imag- 
ery has necessitated laborious 
code-writing to generate applica- 
tion-specific programs. Such a re- 
quirement hardly addresses the 
needs of the broad spectrum of re- 
search scientists (biologists, bio- 
chemists, chemists, physicists, and 
so forth) not possessing the pro- 
gramming expertise, resources, 
and/or inclination to devote them- 
selves to such a time-intensive en- 
deavor, but whose research could 
certainly benefit from the visual 


Arielle Emmett is a freelance writer based in Media, 
Pennsylvania. 
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As a cross between the “plug-and-play” applications and the tool sets for building new 
applications, Silicon Graphics offers its Explorer/Inventor combination. 


data representation that such ef- 
forts allow. 

By incorporating visual pro- 
gramming languages and widget- 
based graphical toolkits into their 
latest products, visualization soft- 
ware vendors have begun to pro- 
vide scientists with the means to 
create sophisticated representa- 
tions of their data, minus the 
drudgery of extensive code-writ- 
ing. This shift towards object ori- 
entation provides scientists with a 
new level of freedom and flexibility 
in how they choose to build, config- 
ure, and run their applications. 

“People are looking for tools that 
will obviously make the develop- 
ment of visualization programs 
easier; and they want them to be 
based on open systems and stan- 
dards,” says Bob Bruns, president 
of Uniras Inc. (Dallas), a strategy 
center and scientific visualization 
software maker owned by Uniras 
A/S of Copenhagen. 

Today’s toolkits and command 
languages, in fact, are being inte- 
grated with standardized graphi- 
cal user interfaces (GUIs) to help 
scientists perform rapid prototyp- 
ing and tailor applications to their 
individual needs. “Graphical inter- 
faces conforming to open systems 
create continuity between different 
applications running on the desk- 
top,” explains Jim Tung, vice pres- 
ident of marketing for The Math- 
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Works (Natick, MA), producers of 
MatLab, a data analysis and visu- 
alization product. 

Indeed, the emphasis these days 
seems to be on “plug-and-play” 
tools. Products on the highest ap- 
plications level—such as Advanced 
Visual Systems’ (Waltham, MA) 
AVS software; Tara Visual Sys- 
tems’ (Columbus, OH) Animation 
Production Environment, called 


apE; IBM’s (Hawthorne, NY) AIX 
Data Explorer/6000; and Silicon 
Graphics’ (Mountain View, CA) 
Iris Explorer—make available spe- 
cific and highly flexible visual pro- 
gramming tools. The tools are ac- 
tually programming modules rep- 
resented by icons, each of which 
controls a particular function or 
subroutine. Users can create their 
own unique applications by visual- 
ly “plugging,” or linking, the mod- 
ules together in flowgraphs com- 
posed of the icons. 

By connecting the modules to- 
gether in varying sequences, users 
can access thousands of imaging 
and visualization techniques, says 
Paul Esdale, vice president of mar- 
keting at AVS, a spin-off of the 
now-defunct Stardent Computer. 
For example, modules plugged to- 
gether in flowchart configurations 
can perform data reading, analy- 
sis, Image processing, and geomet- 
ric and volume rendering, among 
hundreds of other tasks. 

In some instances—such as with 
apE and AVS—separate modules 
can be run on different processors 
at the same time to exploit the 
computational power of an entire 
network. And, adds Daniel J. Gal- 
livan of Tara Visual Corp., some 
modules are extendable, allowing 
users to write subroutines and 
plug them into blank modules in- 


Utilizing an icon-based approach, the Labview graphical programming system from 
National Instruments Inc. (Austin, TX) provides a visual medium for real-time 


laboratory data acquisition. 
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corporated within their creatively 
designed flowgraphs. 

The plug-and-play approach is 
having an enormous impact across 
all phases of the visualization and 
data acquisition industries. “We 
are moving data acquisition, anal- 
ysis, and visualization away from 
the cold, hard-wired boxes and into 
the computer,” explains Jack Bar- 
ber, a marketing manager for Lab- 
view, a graphical programming 
system, from National Instru- 
ments Inc. (Austin, TX), that 
builds “virtual instruments” for 
the real-time acquisition of re- 
search data. 

With programming languages 
based on the modular or higher- 
level iconic concept, “You can visu- 
alize or imagine the perfect instru- 
ment for your application,” says 
Barber. Labview, for example, 
works by “dropping down icons 
and wiring them together, rather 
than by writing programs in C or 
BASIC.” 

The effect can be liberating for 
researchers, according to David 
Burnett, senior production engi- 
neer for British Petroleum Re- 
search (Houston). “I’m not a com- 
puter programmer, I’m an experi- 
mentalist,” he says. “This package 
has been very helpful [in allowing 
me] to design lab tests to help in- 
terpret phenomena in the oil field.” 

Scientific visualization, in fact, 
is a booming business—$1.5 billion 
this year, and growing at a rate of 
20 to 22 percent per year, accord- 
ing to industry analyst Carl Ma- 
chover, president of Machover As- 
sociates Corp. (White Plains, NY). 
Toolkits have come into their own, 
Machover contends, along with 
changes in the hardware market, 
letting users run more sophisticat- 
ed packages on lower-priced hard- 
ware. For example, says Ma- 
chover, “A year ago, AVS software 
was the only high-visibility tool- 
kit.” Since then, he adds, a number 
of programs have become available 
that abandon the nuts-and-bolts 
approaches of standard subroutine 
libraries in favor of the more so- 
phisticated concept of end-user 
programming. 

According to Dr. Vincent Argiro, 
founder and CEO of Vital Images 
(Fairfield, IA), producers of a pow- 
erful voxel-based volume renderer 
called VoxelView, “This [toolkit] 


COMPUTER GRAPHICS WORLD JULY 1992 


The intricacies of this high-potential iron protein become much clearer when 


visualized with IBM’s Data Explorer. 


environment is really intended for, 
and has been most successful in, 
scientific or engineering contexts 
where experimental paradigms are 
changing very rapidly.” Rather 
than opt for a completed, “canned” 
application, scientists can create 
their own experimental applica- 
tions, then “throw” them away in 
favor of new programs or methods 
of visualizing data. “[Scientists] 
are not going to want to build a 
production capability [in software] 


A dividing shrimp embryo captured via 
confocal microscopy is volume-rendered 
with pseudocolor and variable opacity 

using Vital Images’ VoxelView software. 


Data courtesy of Dr. Wallace Clark Jr., U. Cal. Bodega Marine Laboratory. 


ever,” he adds. “They simply want 
to be able to rapidly assemble a 
tool that’s customized for a particu- 
lar strategy.” 

On the other hand, a certain per- 
centage of scientific users do, in 
fact, want completed visualization 
applications that help them see 
and analyze data results immedi- 
ately. These users may opt for low- 
end, menu-driven visualization 
programs—such as Spyglass 
(Champaign, IL) software or Preci- 
sion Visuals’ (Boulder, CO) PV 
Wave Point & Click package—that 
quickly and easily handle many 
standard data functions, including 
instant rendering of color raster 
images and the generation of con- 
tour, line, vector, polar, and sur- 
face plots. Such programs have 
been likened to “spreadsheets for 
scientific visualization,” according 
to Spyglass president Douglas Col- 
beth. “They’re designed for scien- 
tists who don’t want to program, 
even when they know how to.” 

Alternately, scientists can 
choose completed visualization ap- 
plications, such as the Data Visu- 
alizer from Wavefront (Santa Bar- 
bara, CA), that offer more sophisti- 
cated and varied analysis methods. 
The Data Visualizer, for example, 
“provides [applications] that are 
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Data courtesy of the Department of Molecular Biology, The Scripps Research Institute 
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using the pull-down menu of the AVS Data Viewer. 


already built [for ease of use],” ac- 
cording to Mike Wilson, Wave- 
front’s marketing manager for sci- 
entific applications. 

For scientists and engineers who 
seek a middle ground between fin- 
ished applications and the almost 
Tinker-toy creativity of modular 
toolkits, programs exist that are a 
mixture of the open-architecture, 
plug-and-play applications and the 
tool sets for building new applica- 
tions. According to Vital Images’ 
Argiro, such combinations can sat- 
isfy scientists’ desire for underly- 
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ing tools “that they can exploit on 
an incremental basis, either to 
change aspects of the user inter- 
face without touching the applica- 
tion, or to develop a new piece of 
interface that does some new, 
unique operation specific to their 
application.” 

The most visible example of this 
combined approach in today’s visu- 
alization market may be Silicon 
Graphics’ Iris Explorer/Iris Inven- 
tor combination. 

Iris Explorer is essentially an in- 
teractive, 3D application that lets 


the brain, letting users go in and study a spe- 
cific region and at the same time calculate the 
metabolic activity of that region.” 

The potential benefits of this project in par- 
ticular include the identification and localization 
of epileptic foci, for example, and brain tu- 
mors. The image fusion capability is critical to 
this effort in that, while functional change often 
preceeds structural change, without structural 
landmarks the metabolic data is of little value. 

“Not only does [IDL] let us visualize our data 
and bring up plots with one command,” says 
Yap, “but also, it’s a high-level programming 
language that we will ultimately use to replace 
C code or Fortran.” 

Yap notes that numerous groups within the 
University are beginning to use IDL also, citing 
the Physics and Archeology Departments as 
examples. “Using IDL as a programming tool 
is a lot more efficient and makes things much 
more readable to other people. —Diana Phil- 
lips Mahoney, Associate Editor 


scientists and engineers create pic- 
tures from existing 2D data sets 
and algorithms. Like AVS, Explor- 
er encourages end-user program- 
ming by enabling scientists to vi- 
sually connect software modules 
into flowchart configurations using 
familiar point and click-based 
techniques. 

Iris Inventor, by contrast, is a 
3D, object-oriented toolkit that en- 
ables serious developers to go a 
step further and construct entirely 
new, visual, 3D applications. 
Through Inventor, users have ac- 
cess to a level of tools beneath Ex- 
plorer that provide more than a 
traditional subroutine library, 
says Argiro, referring in particular 
to Inventor’s reusable “objects,” 
software modules, that free devel- 
opers from having to write basic 
graphics code. 

By specifying what object they 
want to draw and how the object 
will look, developers no longer 
need to resort to specifying the 
barest geometric elements (such as 
points, lines, and surfaces). 

Argiro adds that his own compa- 
ny’s product, VoxelView, is de- 
signed along similar lines. “Our 
product has the characteristics of 
an end-user application that is also 
configurable,” he says. “We start- 
ed, historically, with a monolithic 
application—one chunk of code, 
one program. There was really no 
way to access the internals of the 
system.” Now, however, Voxel- 
View employs an open architec- 
ture that appeals to both the casu- 
al user who wants to make small, 
incremental changes to the pro- 
gram, as well as to the serious 
OEM developer. 

“You can reach inside the appli- 
cation now and pull the marionette 
strings without necessarily dis- 
turbing the rest of the applica- 
tion,” Argiro explains. “What we 
find is that people who’ve used the 
system have been successful in 
adding capabilities into their own 
applications, and if they are seri- 
ous developers, they can take the 
core technology that we’ve devel- 
oped and use it to create entirely 
new applications.” 

For example, an OEM developer 
could strip away VoxelView’s stan- 
dard user interface and take the 
chip in the middle—the volume 
rendering engine—and embed it 
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into a completely different applica- 
tion, with a different user interface 
and a different set of analytical 
tools around it, Argiro explains. In 
this way, VoxelView can be used 
both as a completed application 
and as a tool set. 

There are, however, classes of 
users for whom none of these cate- 
gories of software is well-suited. 
According to Hal Elgie, vice presi- 
dent of the Boulder, Colorado- 
based Research Systems Inc. (de- 
velopers of [DL—a fourth-genera- 
tion language designed specifically 
for scientific visualization), lead- 
ing-edge scientists will almost in- 


“It's not really very glamorous,” says Dr. 
Richard Roark of the University of Texas 
southwestern Medical Center, commenting on 
the visual aspect of the data analysis system he 
and his colleagues have created to research the 
pathology of human speech. Fortunately, glam- 
our is not an objective. Obtaining, organizing, 
and understanding the research data, on the 
other hand, are. And, notes Roark, the group's 
workstation-based system—the core of which 
is the DADISP interactive graphics worksheet 
developed by DSP Development Corp. (Cam- 
bridge, MA)—is ideally suited to such tasks. 
With a National Institutes of Health (NIH) 
grant, researchers in the University’s Vocal 
Motor Control Laboratory (VMCL) initiated a 
study in which they record via an imaging tech- 
nique called electromyography, the electrical 
properties of all of the skeletal muscles that 
make up the vocal track, with particular em- 
phasis on laryngeal articulators. The initial goal 
of the research was to gain a better under- 
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variably need expert programming 
to accomplish their visualization 
goals. “In complex science, you're 
not going to have [end-user] mod- 
ules [of sufficient breadth and 
depth] because you're pushing the 
envelope. In any kinds of compli- 
cated scientific scenarios, in fact, 
end-user programming runs com- 
pletely out of steam,” Elgie claims. 
“The dream they weave is that 
youll be able to end programming 
forever; well, the dream falls 
short,” he says. 

Indeed, Elgie paints a picture of 
toolkits and command languages 
segmented dramatically by com- 


Standing of normal and abnormal speech pat- 
terns, and obtain insight into such speech dis- 
orders as stuttering. The research intent later 
expanded to include the quantification of hu- 
man central nervous system function as it relat- 
ed to certain speech pathologies, such as those 
resulting from laryngeal polyps or Parkinson’s 
disease. 

Such a data-intensive study requires a num- 
ber of capabilities from an automated analysis 
program. First and foremost, says Roark, is 
the ability to view time-synchronous data that 
has been sampled at different sampling rates. 
Real-time interaction is also a critical consider- 
ation. “We're in a discovery process; we need 
to look inside our data to see what’s going 
on,” says Roark. 

Not only does DADiSP provide these and 
myriad other functions, but also, Roark notes, 
“It's command file-driven, so | can write my 
own programs without being restricted to a 
specific file-making system.” —DPM 


plexity, approach, and user objec- 
tives. At the top of the pyramid are » 
the general science packages— 
end-user visual programming lan- 
guage toolkits, such as AVS, apE, 
Silicon Graphics’ Explorer, and the 
IBM Data Explorer—each of which 
has varying degrees of flexibility 
in porting, reading, and integrat- 
ing different data structures and 
file formats. At the base of the pyr- 
amid are the menu-driven, pull- 
down tools such as Spyglass and 
PV Wave Point & Click. In the 
middle, says Elgie, “You’ve got 
fourth-generation languages like 
IDL and PV Wave,” which, he 
says, are essentially programming 
languages like Fortran, but they 
are built to simplify traditional 
programming tasks by using ob- 
ject-oriented toolkits. 

Moreover, fourth-generation 
language toolkits are integrating 
GUIs as extensions within their 
own command languages, observes 
David Prawel, director of product 
marketing at Precision Visuals. 
“There’s been an evolution from 
programmatic interfaces [text and 
command line-driven] to graphical 
user interfaces,” Prawel observes. 
“The evolution of the DOS plat- 
form from a command-line to a 
windows environment is consistent 
with expectations and demands for 
any software product.” 

Graphical user interfaces pro- 
vide a series of widgets that handle 
elements of graphical control and 
presentation, such as sliders, 
knobs, button bars, and so forth. 
Those adhering to industry stan- 
dards are particularly popular be- 
cause they allow developers to cre- 
ate programs with a familiar look 
and feel. For example, IDL and PV 
Wave now support both OSF/Motif 
and Sun Microsystems’ (Mountain 
View, CA) Open Look widget sets. 

“OSF/Motif and Open Look tools 
help [developers] design, lay out, 
and prototype an interface, and 
then actually generate standard C 
code at a push of a button to con- 
nect that interface to the applica- 
tion being developed,” Prawel ex- 
plains. “Just two years ago, for ex- 
ample, we coded every line of pro- 
gramming for our PV Wave Point 
& Click product. We now exploit 
the user interface development 
tools, cutting the time significant- 
ly.” In fact, 22 pages of C code have 
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now been reduced to a single com- 
mand using the PV Wave com- 
mand language. 

This standardized approach is 
catching on. According to The 
MathWorks’ Jim Tung, the wide- 
spread implementation of stan- 
dardized, high-level widget sets 
“gives users the flexibility of creat- 
ing an interface that is appropriate 
to their application.” MatLab, for 
example, which provides integrat- 
ed numeric analysis and two-, 
three-, and four-dimensional visu- 
alization functions, offers a flexi- 
ble, standardized widget set that 
lets the more ambitious end user 
develop custom interfaces. 

At the very high end of the spec- 
trum, the concerns are similar. 
Support for standardized interfaces 
and object-oriented toolkits is a 
given at Cray Research Inc. (Ka- 
gan, MN). The Cray Visualization 
Toolkit, designed for visualization 
in supercomputing and remote 
workstation environments, now 
supports X Windows, Sun’s Open 
Look toolkit, the OSF/Motif Tool- 
kit and User Interface Language, 
and Silicon Graphics’ Distributed 
Graphics Library (DGL). 

“Our users have a variety of het- 
erogeneous systems,” says Kathy 
Nottingham, product marketing 
manager for End User Software at 
Cray Research. “[These] toolkits 
allow our users to run applications 
with the same look and feel as 
most common workstations and to 
create new interfaces with a famil- 
iar-looking view.” 

In addition, Cray is planning to 
incorporate a new tool command 
language (called TKTCL) from 
The University of California, 
Berkeley, in an upcoming version 
of its visualization toolkit package. 
“It’s a script-like language allow- 
ing users to create and design in- 
terfaces simply and easily,” notes 
Nottingham. 

“You can write fairly high-level 
and powerful commands to de- 
scribe whatever user interface it is 
you're building without having to 
write more primitive code like C or 
Fortran and go through compila- 
tion,” affirms Cal Kirchoff, visual- 
ization manager at Cray. 

The profile of supercomputer us- 
ers and practices is also changing, 
agree Nottingham and Kirchoff. 
“Serious scientists are now work- 
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Space from Earth at the Univerisity of Colorado, is built on top of RSI’s IDL software. 


ing on a variety of workstations 
doing distributed visualization ap- 
plications, and their expertise 
ranges from computer science to 
fields so remote that they need bet- 
ter, more intuitive programming 
aids,” says Nottingham. 

Abraham Peled, vice president 
of Systems and Software at the 
IBM Research Division, believes 
that one key to making visualiza- 
tion tools more useful and accessi- 
ble to scientists is to increase their 
flexibility with regard to their in- 
tegration of data interpretation 
and presentation capabilities, as is 


the case, he claims, with the IBM 
AIX Data Explorer/6000. For ex- 
ample, the Data Explorer/6000 
mixes different types of data into 
one volumetric renderer; the data 
model itself is object oriented so 
that “data brought into the system 
by separate modules [representing 
visualization according to different 
variables] is self-describing.” 
Normally, separate software 
modules are required to execute 
scalar, 3D array, 2D array, or fixed 
vs. floating-point operations. But 
the IBM visualization environ- 
ment minimizes the number of 
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separate modules required. These 
capabilities—plus an integrated 
renderer for volumes and con- 
tours—enable the AIX Data Ex- 
plorer/6000 environment to handle 
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very large visualization tasks, ac- 
cording to Peled. “We aimed at sci- 
entific visualization of large, com- 
plex data sets which require map- 
ping many different variables so 
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you can see their interrelation- 
ships,” he says. 

Although Peled characterizes 
the IBM product as a package for 
state-of-the-art visualization, he 
claims that it is designed for end 
users. “The scientist can define 
ways to interact with his model 
[using the graphical interface con- 
trol modules],” he says. Similar to 
Silicon Graphics’ Explorer, the 
IBM product “works by visual pro- 
gramming, by composing blocks 
that are in a library we supply.” 
And, as is the case with AVS, the 
AIX Data Explorer allows users to 
create custom applications by visu- 
ally linking relevant modules. 
Easing the process is the object-ori- 
ented data model centered in the 
system. 

Despite all the intriguing prog- 
ress made in the development of 
visualization toolkits, however, 
vendors and users readily admit 
that challenges remain. For in- 
stance, connectivity and file for- 
mats are a major issue, according 
to Mike Bailey, Ph.D., manager of 
scientific visualization at the San 
Diego Supercomputer Center. 

“There is a lot of good software 
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lable, as well as the lens 
ZOOM, iris and focus func- 
tions. The DXC-930 even 
allows you to use a variety 
of interchangeable lenses. 

To find out how much 
there is in acompact these 
days, see the amazing 


DXC-930 from Sony. Call 


I-800-635-SONY, ext.130. ff | ee 
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out there,” says Bailey, “but con- 
necting them together is a big 
problem.” To help remedy this, 
Bailey’s team has written file-con- 
version and manipulation software 
for the public domain that creates 
interfaces between the popular vi- 
sualization programs and output 
devices. 

Alluding to industry concerns 
regarding the transferral of propri- 
etary data formats into and out of 
visualization programs, Carl Ma- 
chover notes that most data is ac- 
tually pre-processed and analyzed 
before it even reaches a visualiza- 
tion package. “When I’m bringing 
in information from a variety of 
sources, there is still no standard 
as to how the data formats ought 
to look,” he explains. 

In response to this concern, com- 
panies, including AVS, have been 
working on developing new file 
translation tools that would make 
their software more capable of di- 
gesting a variety of proprietary 
formats. In the future, speculates 
AVS’ Paul Esdale, “There is going 
to be an ability to exchange data 
among visualization packages and 


execute modules from each of the 
packages.” 

In the meantime, speed of execu- 
tion, ease of use, and integration of 
data analysis with visualization 
functions may become key issues. 
According to Bob Bruns of Uniras, 
“Most visualization tools still sepa- 
rate the generation of numeric 
data from the visualization of nu- 
meric data,” so that scientists can- 
not directly interact with a simula- 
tion (or data analysis) and change 
the data while the simulation is 
running. 

“If you had something wrong ini- 
tially, it’s going to be wrong after 
it runs,” Bruns continues. “So 
there’s a big benefit in sitting 
there and interacting with an ap- 
plication as it’s running.” Bruns 
says that agX Toolmaster, a suite 
of high-level graphics tools from 
Uniras, weds analysis with visual- 
ization by letting users “integrate 
visualization directly into an appli- 
cation, so that [it becomes easier] 
to view, visualize, and interact 
with the data.” 

At present, the verdict among 
many knowledgeable users of the 


Remote Your 


Video 
Displaus... 


Expand Your 


Network 
Capabilities 
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new toolkits is positive and enthu- 
siastic. Dr. Stephen Franklin, di- 
rector of advanced scientific com- 
puting in the Office of Academic 
Computing at the University of 
California/Irvine, likens the tool- 
kit revolution to a new generation 
of scientific spreadsheets. 

While initial start-up time and 
ease of use remain issues yet to be 
clarified, Franklin believes that 
the whole end-user programming 
concept will encourage both cre- 
ativity and spirited involvement. 
“This represents a fundamentally 
different paradigm, whereby scien- 
tists can extend their computation 
into visualization,” he says. “There 
is still a degree of confusion as to 
who the audience for these prod- 
ucts is. Is the audience the work- 
ing scientist and engineer, or is it 
someone building applications that 
the scientist or engineer will use?” 

One thing is certain, says 
Franklin. “The [new] toolkits 
make life much easier for us. 
Whether they’ll make it all the 
way into the casual-user basis, 
something like Lotus 1-2-3, is hard 
to predict.” CGW 
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“A GREAT DISPLAY OVER SOO FEET AWAY — 
THE LIGHTWAVE WAY” 


“A GREAT DisPpLAy UP To 10 FEET Away — 
THE COAXIAL CABLE Way” 


A complete system consists of a transmitter, a receiver, and a multi-fiber 
cable. Standard keyboard, mouse and monitor cables are used to make 
connections to the VDE/200. 

Call today for more information - and let us show you how the VDE/200 
allows you to send video signals wherever you want, with ultimate fidelity and 
total system transparency. 


Simplify your complex network schemes ... replace those bulky, noise-prone 
coax cables with light-weight, noise-free fiber-optic cable ... and locate your 
critical processors in the most favorable environment ... with the revolutionary, 
fiber-optic VDE/200 Video Display Extender. This system offers the clearest, 
most cost-effective means to transmit high-resolution video signals - over 
previously unattainable distances - with zero impact on system performance. 

The VDE/200 requires no setup and is 
compatible with any standard processing 
platform, regardless of sync method. i 
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By Dwight Davis 


Massively parallel 
processing systems 
alter the face 
and the pace 
of supercomputing 


n era of relative 
stability within 
the upper eche- 
lons of comput- 
ing is gradually 
drawing to a 
close. For 16 years, ever since the 
1976 introduction of the Cray-1 
machine, Cray Research Inc. (Ka- 
gan, MN) and its family of vector- 
processing computers have been 
virtually synonymous with the 
term “supercomputing.” For the 
last 10 of those years, though, a 
radically different model for high- 
performance computing has strug- 
gled to establish itself. That mod- 
el—massively parallel processing, 
or MPP—now stands poised to 
transform irrevocably the super- 
computing status quo. 

Even Cray Research has tacitly 
acknowledged this sea change. In 


October 1990, the company an- 
nounced the formalization of its 
own three-phase MPP project. The 
phase 1 goal is to demonstrate 
MPP architectural concepts in a 
100-GFLOPS (billion floating- 
point operations per second) ma- 
chine next year, according to Steve 
Reinhardt, MPP software project 
leader. Phase 2 will see the intro- 
duction in 1995 of MPP systems 
that are scalable to a peak perfor- 
mance of 1 teraFLOPS (trillion 
FLOPS). The final phase, for 1997, 
aims to deliver sustained tera- 
FLOPS performance on real appli- 
cations. 

At the same time, Cray continues 
to expand the power of its tradition- 
al supercomputing line: Last No- 
vember, the company unveiled the 
Cray Y-MP C90, a supercomputer 
that can be configured with up to 16 


Showing the eastern portion 

of the Grand Canyon, this 
image is an array of 1200-by- 
1200 floating-point values 
representing elevations above sea 
level. These values were used 
to build a surface comprised of 
more than 2.8 million triangles. 
The surface was then pseudo- 
colored with the lowest 
elevations (in blue) to the highest 
elevations (in red). The 
processing was done on a 
Convex supercomputer using 
ConvexAVS. 


CHANGES 


processors and boasts 2 Gbytes of 
central memory and a theoretical 
peak performance of 16 GFLOPS; 
the company claims it will extend 
the Y-MP C90 line with at least two 
more machine generations. (And in 
May, Cray introduced the Y-MP 
M90 line of supercomputers—the 
largest of which will reportedly pro- 
vide as much as 32 Gbytes of central 
memory capacity.) 

But while it offers actual perfor- 
mance rates four times that of 
Cray’s former high-end machine, 
the Y-MP C90’s specs already lag 
several massively parallel comput- 
ers—at least on paper. Massively 
parallel processing computers from 
Thinking Machines Corp. (Cam- 
bridge, MA), Intel Corp. (Beaver- 
ton, OR), nCUBE Corp. (Foster 
City, CA), Alliant Computer Sys- 
tems Corp. (Littleton, MA), and 


The Cray Y-MP C90 (above) can be 
configured with up to 16 

processors and boasts 2 Gbytes 

of central memory and 
a theoretical peak 
performance of 

16 GFLOPS. 


Kendall Square Research Corp. 
(Waltham, MA), for example, 
claim theoretical peak perfor- 
mances ranging from 27 GFLOPS 
to 1 teraFLOPS. 

Peak computational numbers al- 
ways are highly suspect, especially 
in the nascent world of MPP ma- 
chines; in addition, the implemen- 
tation of some “maxxed-out” con- 
figurations may be impractical. A 
16,000-processor, 1-teraFLOPS 
CM-5 computer from Thinking 
Machines, for example, would cost 
about $320 million and take up 
10,000 square feet of floor space. 
Nevertheless, few people in the in- 
dustry doubt that when actual ter- 
aFLOPS performance is achieved, 
it will be on a massively parallel 
computer. 

The reason for this certainty is 
disarmingly simple. Traditional 


supercomputers, which group one 
or a few extremely powerful vector 
processors around a central main 
memory, face insurmountable 
physical obstacles as they press for 
more speed. Designers working to 
increase the power of individual 
processors face the absolute barri- 
er of electronic signals approach- 
ing the speed of light. Also, the 
shared memory becomes a bottle- 
neck as the ever-faster processing 
nodes contend for memory access. 
As the number of nodes grows, this 
contention eventually becomes un- 
tenable. 

Massively parallel computers, 
by contrast, group hundreds or 
thousands of processing nodes, 
each with its own local memory, 


into a common system. The proto- 


Dwight Davis is a freelance technology and busi- 
ness writer based in Seattle. 


This aerodynamic 
visualization—created on 

a Cray supercomputer running 
a computational fluid dynamics 
program called Newtun, from 
Fluid Dynamics Inc. —displays 
the Mach (speed) contours 

of supersonic flow over a 
Mig-29 jet. 


There Are I74 
In AutoCAD 


3. Phenomenal 3D rendering. 
Capabilities that used to come only 
with AutoShade® are now built into 
AutoCAD® Release 12. And hidden line 
removal is up to 100 times faster. 


4. AutoCAD SQL Extension (ASE) 
allows you to access data in standard 
database management systems via 
SQL. ASE provides commands for ma- 
nipulating external nongraphic data 
and linking it to graphic entities in 
AutoCAD drawings. 


5. Region Modeler creates intel- 
ligent 2D models. Allows you to quickly 
create 2D shapes with holes and com- 
plex boundaries. Automatically finds 
area, perimeter and inertial properties 
of a region. 


6. Automatic timed save at user- 
selected intervals. 


7. Now you can use PostScript® 
typefaces in AutoCAD drawings. 


8. You can also import PostScript 
files into AutoCAD, and plot them. 


9. New boundary polygon com- 
mand surrounds an area with a closed 
polyline automatically. 


10. New Fence or Polygon window 
crossing selection feature speeds selec- 
tion of entities in dense and complex 
areas of drawings. 


11. No Main Menu! You now enter 
directly into the AutoCAD drawing edi- 
tor, where you can perform standard 
file handling and configuration opera- 
tions, as well as work on your drawing. 


12. Dramatically improved entity 
selection speed in large drawings. 


13. Nested entity dimensioning. 
Entities within blocks or external ref- 
erences are now easily dimensioned. 


14. Locked layers feature prevents 
accidental modification of drawing 
data. 


15. PostScript output feature lets 
you enhance AutoCAD drawings by 
using PostScript-compatible imaging 
programs. 


16. Release 12 and Release 11 draw- 
ings are forward and backward 
compatible. 


17. Support for 255 individual pen 
widths for laser and electrostatic 
plotters. 


18. You can plot without leaving the 
drawing editor. (And without losing the 
UNDO file.) 


19. Now you can import TIFF GIF 
and PCX raster images into your 
drawing. 


20. GripEdit feature allows interac- 
tive editing of selected entities without 
running a command. 


21. PickFirst feature lets you select 
entities prior to executing a command. 


22. Improved external references. 
You can attach, reload or bind Xref files 
while the “master” is being edited. 


23. Enhanced hatching. Automati- 
cally hatch bounded areas with a single 


pick. 


24. New continuous polyline line- 
types facilitate contour mapping and 
other applications. 


25. Programmable dialog boxes can 
be customized for your particular 
working environment or by third-party 
application developers. 


26. AutoCAD’s new integrated cal- 
culator performs calculations based on 


existing geometry and includes exten- 
sive algebraic and geometric functions. 


27. New ALIGN command lets you 
move and rotate entities in 2D or 3D. 


28. 3D ROTATE command rotates 
entities about an arbitrary 3D axis. 


29. 3D MIRROR command mirrors 
entities on an arbitrary 3D plane. 


30. CHANGE command enhance- 
ments simplify entity property modifi- 
cations, such as elevation, color, layer, 
linetype and thickness. 


31. Advanced, multipoint tablet cal- 
ibration allows compensation for map 
projections or stretched drawings. 


32. Platform-independent menus 
and dialog boxes that follow operat- 
ing system standards. So AutoCAD 
works like other programs on your 
computer. 


33. An improved graphical in- 
terface makes the power of AutoCAD 
more accessible to everyone. 


34. Cascading pull-down menus 
that put more power at your fingertips. 


35. Pop-up menus at the cursor 
location for often-used items. 


36. Screen menu is automatically 
updated to reflect the currently run- 
ning command. 


37. Shift and Control key combina- 
tions allow you to invoke more com- 
mands with your mouse and digitizer 
buttons. 


38. Single mouse click-and-release 
action for selecting pull-down menus. 


39. Automatic Drawing Conversion. 
Full support for any drawing created by 
any version of AutoCAD. 


40. Enhanced CONFIG command 
allows for configuring AutoCAD from 
the drawing editor. 


41. New dialog boxes give you con- 
trol of dimension variables and styles. 


42. Dimension dragging feature 
provides visual feedback while creating 
dimensions. 


43. RECTANGLE command now 
allows you to create a rectangle with 
just two screen picks. 


44. Enhanced Write Block com- 
mand helps developers maintain 
“smart” drawings (entity handles). 


45. Enhanced command transpar- 
ency lets more commands be used 
inside other commands. 


46. Transparent “Object Filters” dia- 
log box allows more flexible definition 
of selection sets. 


47. ZOOM Window is now the 
default. 


48. DXFIX utility reads R12 DXF™ 
files and translates them into R10 files. 


49. New COMPILE command com- 
piles shape files, font files and Type 1 
PostScript fonts. 


50. Now you can fill closed poly- 
lines with PostScript patterns for ex- 
tremely high-quality output. 


51. Network users can view and 
plot AutoCAD drawings without using 
server authorization. 


52. Database-specific drivers link 
AutoCAD and external nongraphic 
databases, such as dBase® Paradox® 
Oracle® and others. 


53. Create New Drawing command 
now allows you to start with an unnamed 


New Features 


Release 12. 


drawing or specify a prototype drawing. 


54. OPEN command presents 
“Open File” dialog box to simplify load- 
ing of existing drawings. 


55. SAVE AS command now changes 
the current drawing name to new name 
specified. 


56. END and QUIT commands 
prompt you for a file name when 
exiting an unnamed drawing, to pre- 
vent you from losing data. 


57. Several AutoLISP® enhance- 
ments, including much faster loading of 
LISP routines. 


58. A wide range of new and en- 
hanced system variables, especially 
created for the power user. 


59. DD Modify command allows for 
interactive editing of entity parameters. 


60. New Units Control dialog box 
shows all units, angles and direction 
values on-screen as well as precision 
settings. 


61. New special context-sensitive 
help dialog boxes allow you to browse 
through available help files. 


62.New View Control dialog box 
allows selecting with a pick instead of 
typing in view name. 


63. You can plot AutoCAD drawings 
as bit map files in PCE TIFF TGA and 
GIF formats. You can even automati- 
cally FAX your drawings to a subcon- 
tractor or client. 


64. 24-bit, true color rendering is 
supported by appropriate hardware. 


67. Mirrored blocks can now be 


exploded. 


65. PostScript files can be brought 
in as outlines or fully rendered images. 


68. List and load standard AutoCAD 
SHX fonts as well as Adobe Type | Post- 
Script fonts from dialog box. 


66. Modify Entity dialog box en- 
ables you to edit an entitys properties 
directly, 


But Kither One Of These Alone 
Makes It Worth The Price. 


1. Something every AutoCAD® user has been wait- 
ing for: new technology that virtually eliminates 
regens. A new built-in 32-bit display list permits pans 
and zooms without regens. So you can spend your time 


editing your drawing, instead of waiting for regens. 


2. The plot quickens. Now 
you get WYSIWYG plot 
preview, on-the-fly plot 
device selection and 
the ability to save 
plot configurations. 


IN. AUTO 


69. New option allows a box to 
be drawn around dimension text 
automatically. 


70. Insert a text string before or 
after dimension text automatically. 


71. Configuring for ADI® drivers has 
never been easier, with the new feature 
that displays all drivers in the ap- 
propriate menu when configuring 
AutoCAD. 


72. HP LaserJet legal-size paper out- 
put is now supported by a new, im- 
proved device driver. 


73. ADS applications can now be 
compiled by inexpensive “real mode” 
compilers; no need for costly develop- 
ment tools. 


74. AutoLISP and ADS can now be 
used to drive the PLOT command. 


75. Linetype scaling adjusts to view 
scale in Paper Space. 


76-174. Unfortunately, we're out of 
space. But you get the idea. Release 12 
is the most significant enhancement 
of AutoCAD ever. Its improved per- 
formance will pay off for every 
AutoCAD user. So the cost of an 
upgrade can pay for itself in a 
couple of weeks. 
If youre still not convinced, call 
your Authorized AutoCAD Dealer. 
Your dealer can give you an even more 
complete list of the new features. And 
tell you what you need to do to up- 
grade. If you need more information or 
the number of your nearest dealer, call 


1-800-445-5415, ext. 799. 
Outside the U.S. and Canada fax 
415-491-8303. 
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typic MPP model is inherently 
scalable, as the addition of new 
nodes adds processing power as 
well as memory. The model also 
raises difficult programming and 
operational challenges, and each 
MPP vendor claims its own strate- 
gy to overcome these. But the mas- 
sively parallel approach offers the 
promise of limitless computational 
power, while vector-processing su- 
percomputers seem to be approach- 
ing the absolute physical limits of 
their architecture. 


Solving the Grand Challenges 

Although mind-boggling, the 
processing speeds promised by 
MPP machines are much in de- 
mand in some quarters. In particu- 
lar, an emerging set of computa- 
tional science problems grouped 
under the rubric “Grand Chal- 
lenges” may require multi-tera- 
FLOPS sustained performances. 
As defined by Ohio State Universi- 
ty computer scientist Kenneth G. 
Wilson, the Grand Challenges in- 
clude such problems as determin- 
ing basic electronic structure and 
calculating the turbulence of flu- 
ids, gases, and plasmas. Solving 
these problems and others such as 
global weather modeling and pre- 
diction would have broad ramifica- 
tions, but is either impractical or 
impossible with even the fastest of 
today’s computer systems. 

The Grand Challenges also are 
well beyond the concerns and re- 
quirements of most high-perfor- 
mance scientific and commercial 
computer users. Due to their scala- 
bility, MPP systems can address a 
broad range of application needs, 
from the mundane to the exception- 
al. A high percentage of all high- 
end applications have graphics com- 
ponents or end objectives, and MPP 
systems promise to make every- 
thing from volumetric ray-tracing to 
real-time frame generation both 
practical and affordable. “The world 
is three-dimensional, and we need 
to start viewing it that way,” says 
Marion R. Bone, president of Time- 
Slice Technology Inc. (Houston), a 
provider of supercomputing services 
and a reseller of both Cray and 
nCUBE machines. 

In fact, MPP machines will play 
an important role in the growing 
trend toward distributed visualiza- 
tion systems, says Lew Tucker, di- 


rector of vision and graphics at 
Thinking Machines. Such systems 
will seamlessly integrate the back- 
end processing power of MPP com- 
puters with the interface and capa- 
bilities of high-end workstations. 
“Data sets may be tens of giga- 
bytes so you can’t send them to a 
workstation,” explains Tucker. 
“The MPP may do the filtering and 
initial rendering of data, with the 
workstation performing the final 
stages of the process.” 


Embracing MPP Designs 

Even traditional computer sup- 
pliers are embracing MPP designs 
to some degree. Digital Equipment 
Corp. (Maynard, MA) is reselling 
MPP machines from MasPar Com- 
puter Corp. (Sunnyvale, CA) under 
the DECmpp 12000 label. Scien- 
tists at DEC’s Cambridge Re- 
search Lab, meanwhile, are using 
the machines to explore computa- 
tional science questions. CRL re- 
searchers also are performing vari- 
ous visualization applications. In 
one, the system generates nerve 
cell models from CAT scan data. In 
another, 3D images of objects on a 
turntable are created by calculat- 
ing the relative rotational speed of 
different features. 

NCR Corp. (Dayton, OH) has lev- 
eraged parallel processing technol- 
ogy it licensed from database ma- 
chine vendor Teradata Corp. (re- 
cently acquired by NCR) to build 
the NCR 3600, a Unix-based, gen- 
eral-purpose computer aimed at the 
commercial mainframe computer 
marketplace. The company’s next 
high-end machine, the 3700, will in- 
corporate new architectural features 
developed internally at NCR. 

IBM, the undisputed champion 
of commercial computing, an- 
nounced the formation of a Highly 
Parallel Supercomputing Systems 
Laboratory (HPSSL) this Febru- 
ary. The company already has ex- 
perience in parallel processing, 
thanks to work done in grouping 
clusters of its RS/6000 worksta- 
tions, says Irving Wladawsky- 
Berger, assistant general manager 
for supercomputing within IBM’s 
Enterprise Systems group. Fermi 
Labs is using a cluster of more 
than 130 RS/6000s to pursue high- 
energy physics investigations, he 
says. The HPSSL group plans to 
produce an MPP computer that 
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This calculation of the density and electrostatic potential of a 113-atom molecule 
was Created on a Convex supercomputer using Mopac 6.0. 


uses RS/6000 chip sets as the basis 
for each processing node. 
Arguably the most powerful 
computer currently operating is 
the Touchstone Delta machine de- 
veloped by Intel’s Supercomputer 
Systems division in cooperation 
with the Defense Advanced Re- 
search Projects Agency. Located at 
the California Institute of Technol- 
ogy, the Delta computer offers a 
peak performance of about 33 
GFLOPS and contains 8.8 Gbytes 
of distributed memory. The Delta 


To restore images captured by the 
flawed Hubble Space Telescope, such 
as this nearby exploding star, scientists at 
NASA’s Goddard Space Flight Center used 
a formula for statistical inference called 
the “maximum entropy method” and an 
MP-1 massively parallel processing 
Supercomputer from MasPar Computer 
Corp. 


technology, in turn, forms the 
foundation of Intel’s new Paragon 
XP/S line, theoretically capable of 
scaling to 300 GFLOPS peak. 

Among the many Delta users is 
the Jet Propulsion Laboratory, lo- 
cated about five miles from Cal- 
Tech’s campus. In one application, 
JPL researchers are using the par- 
allel computer to create 3D render- 
ings of the surface of Venus. NA- 
SA’s Magellan spacecraft orbits 
the planet and has sent back more 
than 1 terabyte of radar and altim- 
eter data. The data from the small- 
aperture, 1-inch-wavelength radar 
normally would only be able to re- 
solve surface features the size of 
Los Angeles if the radar were stat- 
ic. But because the space probe or- 
bits at a speed of 7 kilometers per 
second, the Delta can run Fast 
Fourier Transforms on the data to 
resolve features as small as 75 me- 
ters, according to Terry Cole, JPL’s 
chief technologist. 

Delta’s huge main memory is es- 
pecially useful when the research- 
ers apply rendering algorithms to 
create 3D frames for still photos or 
video “fly-bys,” Cole says. Frame 
resolution can range from stan- 
dard NTSC levels to 3000-by-5000 
pixels for IMAX theater presenta- 
tions. Thanks to the computer’s 
large distributed RAM, all the 
data needed to render a single 
frame can reside in main memory, 
avoiding the processing bottleneck 
of swapping data off external disk 
drives. Using the Delta, the re- 
searchers can generate three NTSC 
frames per second, Cole says. By 
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Courtesy David Mullally, Convex 


contrast, if the rendering is done on 
minicomputers or workstations, the 
processing speed ranges from sever- 
al hundred to several thousand sec- 
onds per frame. 

Actual production applications 
such as the JPL planet-mapping 
work are still the minority in the 
MPP world. As was the case with 
the early Cray machines, most of 
the MPP computers installed to 
date are being used for computa- 
tional science evaluations or for 
parallel software development. A 


Even commercial supercomputer 
users such as American Express Co. 
(New York) and Ford Motor Co. 
(Dearborn, MI) are using or experi- 
menting with MPP systems. Ameri- 
can Express, for instance, was 
among the first customers for 
Thinking Machines’ CM-5 comput- 
ers, buying two machines for as-yet- 
undisclosed applications. 

For its part, Ford, a long-time 
Cray customer, hasn’t abandoned 
the traditional vector supercom- 
puter approach—the company was 


Bringing massively parallel processing into mainstream technical computing is 
the Campus/800 from Alliant Computer Systems Corp., which can be configured 
with up to 800 RISC processors and 128 Gbytes of memory. 


relatively small percentage serve 
in production environments. 
nCUBE, an early entrant in the 
field, has shipped more than 300 
parallel machines; of these, about 
40 percent are in university com- 
puter science facilities, 40 percent 
are in US government national 
laboratories, and 20 percent are 
doing real production work, esti- 
mates nCUBE president and chief 
executive officer Michael Meirer. 
Still, most vendors and a num- 
ber of users claim that MPP com- 
puters have made significant 
strides in marketplace acceptance 
during the past year or two. “An 
increasing number of applications 
scientists have decided that mas- 
sively parallel processing isn’t that 
frightening, in part because the 
machines have gotten fast enough 
to make it worth their while to use 
them,” says Bill Gropp, deputy sci- 
ence director of the Advanced 
Computing Research Facility at 
Argonne National Laboratories. 
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among the first to order a Y-MP 
C90. “But we’re very actively in- 
vestigating massively parallel proc- 
essing on several hardware plat- 
forms,” says Gordon Willis, director 
of product and manufacturing sys- 
tems for Ford. “Ultimately, mas- 
sively parallel machines will dis- 
place the vector supercomputers.” 
To an extent, Ford’s success with 
its Crays has fueled the need for 
more powerful MPP machines. In 
running crash simulations, vibra- 
tion analyses, and computational 
flow dynamics, the Crays have re- 
duced prototype costs and have 
caught design flaws early in the 
engineering process. These bene- 
fits have attracted more internal 
Ford users with ever-more-com- 
plex problems to the machines. 
Even with the increased demand, 
however, Willis doesn’t anticipate 
that MPP computers will play 
much of a production role for about 
three years. Ford has a large in- 
vestment in Cray software code 


and will undertake a gradual tran- 
sition in porting applications to 
MPP platforms, he says. 

This measured evolution matches 
Cray’s own vision, in which its fu- 
ture MPP computers will serve in a 
synergistic fashion with its tradi- 
tional supercomputers. In Cray’s 
scenario, its MPP computers initial- 
ly will run as coprocessors linked to 
its vector supercomputers, off-load- 
ing portions of applications particu- 
larly amenable to parallel processing. 
Marion Bone, of the reseller Time- 
Slice, promotes a similar approach 
that will link Cray and nCUBE ma- 
chines, in part because the more 
mature Crays currently offer better 
V/O capabilities than many MPP 
machines for handling massive seis- 
mic, aerospace, and related jobs. 
“For our exploration and production 
jobs, we may have to move as much 
as 8 billion words of data into and 
out of the machines,” Bone says. 


An Ill-Conceived Approach? 

Some MPP vendors characterize 
the tandem supercomputing ap- 
proach as ill-conceived, however. 
While acknowledging that the “hy- 
brid” solution offers some psycho- 
logical security to users familiar 
with traditional Cray machines, “I 
don’t think the hybrid model will 
work in the long run,” says Henry 
Burkhardt, founder and chairman 
of start-up Kendall Square Re- 
search. “It will be awfully painful, 
since users will have to program 
two separate machines and deal 
with issues such as load balancing 
and storage management between 
the two,” he says. 

MPP vendors may agree on the 
eventual demise of traditional vec- 
tor supercomputers, but other ar- 
eas of common ground are hard to 
come by. For instance, some ven- 
dors use off-the-shelf microproces- 
sors for their processing nodes, sur- 
rounding them with proprietary 
communications and support cir- 
cuitry. Other suppliers build the 
entire processing node from the 
ground up. 

“Proprietary implementations 
can’t keep pace with the inexora- 
ble speed increases being achieved 
by merchant semiconductor manu- 
facturers,” argues Elliot Swan, 
manager of product and technical 
marketing at Intel’s Supercom- 
puter Systems division. No single 
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company can hope to match the 
combined development expertise 
and financial resources of the ma- 
jor semiconductor firms, he says. 
Recent chip advances seem to 
support this viewpoint. In 1988, a 
3-MFLOPS RISC (Reduced In- 
struction Set Computing) chip 
from Sun Microsystems (Mountain 
View, CA) was considered incredi- 
bly fast, notes Cray’s Reinhardt. 
Today, the Alpha processing chip 
from Digital Equipment Corp. 
promises a peak rate of 150 
MF LOPS, roughly the same power 
as the original Cray 1 supercom- 
puters. Cray will use Alpha chips 
as the processing units for its first- 
phase MPP machine. Intel’s Para- 
gon XP/S line is based on Intel 


i860 XP microprocessors, which 
peak at 75 MFLOPS. And, Think- 
ing Machines uses a standard Sun 
Microsystems SPARC chip as the 
foundation for each CM-5 node, 
but accelerates the chip’s perfor- 
mance with four optional vector 
pipes, thereby achieving a 128- 
MF LOPS peak performance. 
Aligned against the standard 
microprocessor camp are MPP ven- 
dors such as Kendall Square Re- 
search, nCUBE, and MasPar Com- 
puter Corp. “Off-the-shelf proces- 
sors are built for serial machines 
and are designed to do a lot of com- 
putation on a small amount of 
data,” says Jeff Kalb, MasPar’s 
president. “They lack the memory 
and communications bandwidths 


System Vendors 


The following is a list of some vendors of 
supercomputers and massively parallel 
processing systems: 
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Bolt Beranek and Newman Inc. 
70 Fawcett St. 

Cambridge, MA 02138 
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Convex Computer Corp. 
3000 Waterview Parkway 
Richardson, TX 75080 
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Cray Research Inc. 

655A Lone Oak Drive 

Eagan, MN 55121 
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Digital Equipment Corp. 
Maynard, MA 01754-2571 
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Fujitsu Ltd. 

6-1 Marunouchi 1-chome 
Chiyoda-ku, Tokyo 100, Japan 
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Hitachi Ltd. 

6 Kanda-Surugadai 4-chome 
Chiyouda-ku, Tokyo 101, Japan 
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IBM Corp. 

1133 Westchester Ave. 

White Plains, NY 10604 
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Intel Corp. 

Supercomputer Systems Division 
15201 N.W. Greenbrier Parkway 
Beaverton, OR 97006 
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MasPar Computer Corp. 
749 N. Mary Ave. 

Sunnyvale, CA 94086 
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Meiko Scientific Corp. 
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1601 Trapelo Road 

Waltham, MA 02154 
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NCR Corp. 

1700 South Patterson Blvd. 
Dayton, OH 45479 
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nCUBE Corp. 

919 East Hillsdale Blvd. 
Foster City, CA 94404 
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In this oil exploration application, 
created on an nCUBE 2 supercomputer 
at MIT, acoustic waves migrate 
through a 3D model of the Earth’s 
Surface. The speed at which the waves 
travel (indicated by the various colors) 
helps seismologists resolve the 
subsurface image. 


to support massively parallel, dis- 
tributed memory applications.” 
Kendall Square’s Burkhardt 
agrees, and challenges the notion 
that individual companies can’t af- 
ford to build their own micro- 
processors, noting that his small 
company has produced a propri- 
etary 40-MFLOPS chip that out- 
performs standard high-end chips 
on several supercomputer bench- 
marks. And Meirer at nCUBE 
claims that his company’s propri- 
etary design, which integrates 
both processing and communica- 
tions components, offers smaller 
form factors and higher reliability 
than standard microprocessors and 
their associated support electron- 
ics. “Sandia [National Laboratory] 
has a 1000-processor nCUBE 2 
that has run for 18 months with- 
out any downtime,” Meirer says. 


An Oppressing Problem 

Whether they use standard or 
proprietary processors, though, 
programmers of massively parallel 
machines often face an oppressing 
problem: It can be extremely diffi- 
cult to write parallel applications 
for these distributed memory ma- 
chines that rely upon message- 
passing schemes to achieve good 
load balancing and data/processor 
proximity. It can be especially 
tough to port existing “Dusty 
DEC” applications—written for 
shared-memory machines—to dis- 
tributed memory architectures. 

The bottlenecks associated with 
coordinating and supporting dis- 
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Breaking from the standard distributed memory model, Kendall Square 


Research’s KSR1 highly parallel processing system employs a physically distributed 
and scalable memory but logically views it as globally shared memory. Therefore, 
programmers don’t have to worry nearly so much about the underlying physically 
distributed nature of the memory, which makes porting existing computer code 
relatively straightforward and greatly simplifies the writing of new programs. 


tributed memory processing and 
communications are a major factor 
so far preventing most MPP sys- 
tems from achieving anywhere near 
their peak computational ratings. 
Although exceptions exist, most 
MPP-based applications run at only 
one to 10 percent of their computers’ 
theoretical peak speeds, industry 
participants agree. Cray’s shared- 
memory supercomputers, by con- 
trast, typically run real applications 
at 30 to 60 percent of the machines’ 
peak ratings. 

Most MPP vendors admit that 
programmers need better support 
tools and more experience to com- 
fortably tackle distributed memory 
programming, but the suppliers all 
claim to have made great progress 
in addressing this need. Intel’s 
Swan goes so far as to claim that 
Paragon’s development tools such 
as performance analyzers and pro- 
gram debuggers “are absolutely 
equal” to the tools that have 
evolved to support vector-based su- 
percomputers. Writing a new pro- 
gram for a distributed memory 
Paragon machine only entails 
about a 15 percent overhead—com- 
parable to vector programming— 
beyond the effort needed to write a 
similar program for a single-proc- 
essor, shared-memory computer, 
he says. 

“Unless something has hap- 
pened that I don’t know about over 
the past 48 hours, I find that claim 
very difficult to believe,” responds 
Burkhardt at Kendall Square Re- 
search. His company has sent 
shock waves through the MPP in- 
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dustry by breaking from the stan- 
dard distributed memory model. “I 
hate to have our computers called 
massively parallel processors, be- 
cause those machines have devel- 
oped such a bad reputation among 
users,” he says. 

To solve this programming prob- 
lem, Kendall Square Research’s 
KSR1 employs a physically distrib- 
uted and scalable memory but logi- 
cally views it as 
globally shared 
memory. Memory in 
the KSR1’s “All- 
cache” architecture 
is “homeless,” ex- 
plains Burkhardt: 
Every datum has an 
address and every 
processor has the 
same view of the 
memory, but ad- 
dresses have no 
fixed physical space. 
Instead, each proces- 
sors 32M of local 
memory serves as 
cache memory, with 
the Allcache archi- 
tecture locating ad- 
dresses and moving 
them to the “neighborhood” of the 
requesting processors, where they 
can be rapidly accessed. A hardware 
Search Engine mechanism man- 
ages this process. 

Because the KSR1s present a 
logical shared memory view, pro- 
grammers don’t have to worry 
nearly so much about the underly- 
ing physically distributed nature 
of the memory, Burkhardt claims. 


This makes porting existing com- 
puter code relatively straightfor- 
ward, he says, and greatly simpli- 
fies the writing of new programs. 
As a result, “We'll soon have 10 
times more third-party software 
available for our machines than 
our competitors,” he predicts. 

Every MPP participant agrees 
that the field’s proliferation de- 
pends on the broad availability of 
powerful parallelizing compilers, 
development tools, operating sys- 
tems, and standard applications. 
One key effort involves the devel- 
opment of High-Performance For- 
tran, a scalable, portable language 
that would permit recompiled ap- 
plications to run on several hard- 
ware platforms. “Those architec- 
tures that win will be those with 
the best and the earliest available 
software,” says Willis at Ford. 

All this activity leaves users 
scrambling to keep up with the rap- 
id changes affecting the supercom- 
puter industry. Gary Demos is pres- 
ident of DemoGrafx, a company 
that provides technical services to 
the film industry. During a lengthy 
career involved with producing 
high-quality computer graphics for 


This 3D map of the surface of Venus—based on radar 
images from the Magellan spacecraft combined with 
altimetry data—represents the latest work being done 
on the Intel Touchstone Delta System installed at the 
California Institute of Technology. 


motion pictures, TV advertising, 
and scientific visualization, Demos 
has used a Cray X-MP and a Think- 
ing Machines CM-2 parallel proces- 
sor. His current machine is a “mod- 
erately sized” MasPar computer. Re- 
flecting on the advances on-going in 
the MPP world, Demos says, “It’s al- 
most as though the supercomputing 
industry is starting all over 
again.” CGW 
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_ Hiding undercover in Ferngully’s 
lush, hand-drawn environment is a Significant 
: amount of computer resourcefulness | 


By Gary Pfitzer_ 


he title lets you know right — 


away that this animated film is 

one with a cause. Ferngully ... 

The Last Rainforest actually 

tries to serve as both a beguil- 
ing fantasy and an ecological impact state- 
ment. As fantasy, the film easily draws 
you into the fertile habitat of the Austra- 
lian rain forest with its entertaining colony 
of lizards, beetles, bats, and fairies. On the 
other hand, the reality of human intrusion 
upon this place called Ferngully—in the 
form of loggers and a horrid, tree-eating 
machine, the Leveller—keeps the cause of 
rain forest protection in mind. 

While Ferngully (partly because of its 
fantasy elements and level of humor) does 
not exactly represent a critical look at the 
rain forest cause, the film has been reach- 
ing a serious audience and having a mov- 
ing impact. On Earth Day 1992, within 
only a week or two of the film’s April re- 
lease, Ferngully was shown to world lead- 
ers and their families at the U.N. General 
Assembly—the first film ever to be 
screened there. 


Ferngully ends up adding some momen- 
tum to another type of cause, one less lofty 
than the rain forest, perhaps, yet one of 
growing significance: the use of computers — 
in animation production. While technology 
may represent a threat within the film’s 
story line, the incorporation of computer 
technology is viewed as a success story by 
Kroyer Films Inc. (Van Nuys, CA), the stu- 
dio in charge of animation production. 

The move to integrate computer technol- 
ogy and traditional animation has been re- 
cently advanced in convincing fashion by 
the giant of classic animation itself, Walt 
Disney Pictures. With last year’s release of 
Beauty and the Beast, Disney managed a 
number of significant feats: the digital ink- 
ing and painting of an entire animation, 
the creation within the computer of a com- | 
plete 3D environment (the ballroom) in 
which hand-drawn characters could per- 
form, and a substantial use of texture map- 
ping for surfaces and backgrounds. 

Ferngully’s embracing of the computer 
was not as wide as Beauty and the Beasts, 
but the effort was still prodigious. Approxi- 


Se tak becomes an n unwitting caiiex in. 

this scene, whose weaving motions 

could not have been easily accomplished | 
oe oe alegironie Socal assist fe 


mately 40,000 frames of Ferngully, or 

roughly 25 to 30 percent of the film, in- 
volved computer animation to some de- 
gree, according to Bill Kroyer, president of © 
Kroyer Films and director of Ferngully. 


What’s more, Kroyer Films was able to 
complete the $99 million project in just two 
years, an accomplishment that could not 


_ have been pulled off without the computer. 


Kroyer Films’ accomplishments in the 
electronic sphere—with the help of the 
computer animation studio Sidley Wright 
and Associates (Hollywood, CA)—are sub- 
tler than Disney’s efforts in Beauty and the 
Beast. What Ferngully achieves, however, 


is a sense of dimensionality and a freedom 
— Of ‘motion—elements that result from | 


‘oyer Films’ having planned out scenes 


and character movements in the computer — 


prior to approaching the drawing table. 
Kroyer’s ability to exploit depth and mo- 
tion to their full advantage proved highly 


useful, given the luxuriant setting of Fern- 


gully with its fairies and small creatures 


constantly darting in and out of layers of — 


rain forest canopy. 


The dreaded, tree-hungry Leveller afforded Kroyer Films 
the opportunity to create a complicated 3D model. “It’s got 
every rivet and every little detail, and we only had to build it 


once,” says president Bill Kroyer. 


From a computer animator’s point of 
view, much of the beauty of Ferngully lies, 
paradoxically, in what you don’t see. The 
bulk of the characters and rich back- 


grounds are conventionally drawn or 


painted. The computer works unobtrusive- 
ly to lend flexibility and fluidity to tradi- 
tional animation. : 
“The point is to not be able to tell fr 
watching what was computer-generated, : 


says Kroyer. Sounding a similar chord is 
Charles Solomon, a Santa Monica, Califor- 


nia-based animation historian and critic. 
“It’s nice to see a use of the computer that 
doesn’t call attention to itself,” he states. 


“Tt doesn’t stand out there with a label say- 


3 990 8 


ing, ‘Computer graphics, look at us. 
Throughout Ferngully, hand-drawn 

characters receive a computer assist in per- 

forming various aerial weaves and acro- | 


batic stunts that could not have been easily 


initiated on the drawing table or by other 


conventional methods. In one scene, the 
two primary fairy characters, Crysta and 


Pips, fly through a tunnel of ivy, with © 


Gary Pfitzer is an associate editor of Computer Graphics World, 
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stalks whizzing by and leaves 
passing overhead so as to create 
the effect of zipping through what 
creative director of computer ani- 
mation Mark Pompian calls “a 
three-dimensional cathedral of 
plants.” Farther on in the scene, 
the two fairies fly under roots 
perched above a stream. The scene 
involved five different depth levels: 
a multiplane situation. 

Traditionally, a scene with this 
sort of depth would have relied 
upon one of two cumbersome tech- 
niques, according to Pompian. Ani- 
mators would have either moved 
huge, painted panes of glass into 
place for filming (as was done to 
create the forest world of Walt Dis- 
ney’s Bambi) or 
turned to bipack- 
ing, in which the 
film is rewound 
and shot layer 
upon layer. Both 
methods are obvi- 
ously time-con- 
suming and ex- 
pensive; in addi- 
tion, bipacking 
leaves a lot of 
room for error. 

Kroyer Films’ 
computerized solu- 
tion incorporated 
its Plotter Art Sys- 
tem, a combina- 
tion of Wavefront and proprietary 
software, Silicon Graphics work- 
stations, and Hewlett-Packard 
plotters. Animators at the work- 
station created the ivy and roots in 
the flight sequence as 3D elements 
and also used the computer to play 
around with their proper position- 
ing in 8D space. The plants were 
then plotted out as two-dimension- 
al line art and laid down with the 
hand-drawn elements on the ani- 
mator’s drawing table for filming. 
“Once we plot out these two-di- 
mensional elements created in the 
three-dimensional space of the 
computer, they get treated as any 
other artwork,” says Pompian, 
“but their dimensional relation- 
ship to the camera is now inherent 
in the drawings.” 

Kroyer Films also heavily used 
the computer environment to cre- 
ate rough approximations, or 
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“stand-ins,” for the hand-drawn 
characters so that animators could 
then be as free with a character’s 
movements as desired, without 
having to worry simultaneously 
about all of the intricate details of 
the character’s appearance. This 
type of motion assist proved espe- 
cially useful in a fast-paced scene 
involving Zak, the cool dude- 
turned logger-turned midget- 
turned rain forest hero. In this 
scene, Zak, who has been inadver- 
tently reduced by Crysta to the 
size of a fairy, races around the in- 
side of the Leveller as he tries to 
stop it from destroying Ferngully. 
Everything is in motion: Zak is 
jumping from window to door han- 
dle to dashboard while all of the 
blades and gears in the Leveller 
are also moving. 

This scene benefited not only 
from Zak’s motion assist, but also 


Traditional and computer animation 
blended well, often almost 
inconspicuously, in Ferngully. In this 
scene, the fairies and Beetle Boys were 
hand-drawn by Kroyer Films, but the 
beetles, which had less acting to do, 
were computer-generated. 


A computer-generated caterpillar 
moves by squash-and-stretch 
techniques and sports spines that 
rotate and sway. ‘‘We never would have 
done the caterpillar by hand,” says 
Kroyer animator Brian Schindler. 


from the fact that the entire Level- 
ler, inside and out, was a digital 
creation. “Everything that was 
needed for the scene was in the 
computer,” says computer anima- 
tor Brian Schindler. “All we had to 
do was to bring in people from sev- 
eral departments to get their ap- 
proval on how things were going 
on in the computer. We could play 
back the animation, look at the 
motion, press in a few values to 
change it a bit, and in five or 10 
minutes, we could change what 
would have taken an animator a 
half a day or even a full day to do.” 

Kroyer’s animators also used 
computer “roughs” to experiment 
with some complicated scene plan- 
ning. In one scene, for example, 
Zak leaps about on a tree by jump- 
ing from one attached fungus stair 
step to the next. Because his leaps 
cause him to rotate both up and 


o/ 


around the tree, Kroyer Films 
faced the issue of maintaining per- 
spective between the forest back- 
ground and a character moving in 
both the x and z dimensions. 

“We needed the trees in the 
background to move in a corre- 
sponding way and provide the illu- 
sion of dimensionality and, as im- 
portantly, a sense of solidity that 
everything is moving as a unit. We 
didn’t want to break the illusion 
that it is all one environment,” 


studio of Sidley Wright, which pro- 
vided approximately 30 scenes in- 
volving digital ink and paint work 
and/or special effects. 

Most noteworthy among the Sid- 
ley Wright special effects offerings 
is a grotto sequence, in which a 
burgeoning romantic interest be- 
tween Crysta and Zak occurs. A 
watery cavern with the ambient 
lighting of thousands of glow- 
worms (a true Australian phenom- 
enon) was the focal element and 


Jungle gym: Zak cavorts on this glowing fungus tree, but for Kroyer Films the 
scene was anything but child’s play—requiring that trees be constructed as part of a 
3D computer environment that would facilitate a dimensional camera move. A 
computer “stand-in” for Zak provided a registration guide. 


says Pompian. 

Kroyer’s computer animators re- 
solved the problem by creating a 
simple grid to represent the forest 
background. They could then try 
different camera moves and use 
the grid lines to help them orient 
the surrounding forest to Zak’s 
fungus tree. Says Schindler, “We 
simulated the x move that the 
cameraman who would actually 
shoot the artwork would do, and 
we generated the numbers that he 
would need, the actual inches that 
he would need to move the back- 
ground underneath the camera to 
get the right motion effect.” 

Because of the scheduling de- 
mands of Ferngully, Kroyer Films 
turned to animators in Canada, 
Denmark, Thailand, Korea, and 
the United Kingdom for assis- 
tance. A prime contributor in the 
digital arena was the neighboring 
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required some definite computer 
magic. For the glowworms, co- 
founder Steve Wright dropped 
worms across the screen with 
mouse clicks, arranged them into 
five layers of varying size and 
brightness, and wrote a program to 
color them and make them twin- 
kle. “The twinkling was created 
using a digital version of what’s 
called a ‘slot gag’ in opticals,” says 
Wright. “It’s a plate that has holes 
punched in it that you slide over 
the artwork.” 

In order to create the rippling 
surface water of the cave, Wright 
gently morphed the water to get 
an undulating effect. “Basically, I 
used a digital version of what’s 
called ripple glass in opticals. Tra- 
ditionally, you have to take a blow- 
torch to a sheet of glass until it’s 
ripply and then drag it across your 
picture,” he states. 


Obtaining Ferngully’s dimension- 
ality and motion in the requisite 
two-year turnaround time was a 
computer victory, says Schindler. 
Adds critic Charles Solomon, 
“(Kroyer Films] managed to make 
[Ferngully] look much richer by us- 
ing computer techniques than they 
would have been able to do by con- 
ventional means. Their way of mov- 
ing with the characters as they go 
through the landscape was nicer 
and more interesting than their tra- 
ditional character animation.” 

Kroyer Films prides itself on 
having smoothly worked the com- 
puter into its production process 
without having made it, in Bill 
Kroyer’s words, “a sacred cow or 
an end in itself.” Kroyer, Pompian, 
and Schindler all agree, however, 
that trying to advance the comput- 
er into the area of character acting 
is a controversial issue, especially 
in feature films. 


Freedom of Expression 

“When you get down to the Dis- 
ney-style, hand-drawn, cartoon 
character thing, you just can’t beat 
it,” states Kroyer. “In hand anima- 
tion, when you've got just yourself, 
the pencil, and the paper, it be- 
comes so free—you discover things. 
There’s an unbelievable delicacy 
and subtlety to it. The difference 
between the right expression and a 
meaningless expression is literally 
the width of the pencil line.” 

Solomon believes that with the 
ability of computers to create the 
illusion of a multiplane shot, to 
produce environments, or to use 
texture mapping and color effec- 
tively, the time has come for ani- 
mators to start pushing the com- 
puter beyond just copying what 
can already be done conventional- 
ly. “What we need,” he states, “is 
more artistic input into computer 
graphics in a way that begins to 
explore the unique possibilities of 
the computer. Give us something 
that we haven’t seen before; let 
new kinds of dreams and visions 
be created.” 

Who knows if and when this next 
push will occur. What we do know, 
however, is that inspiration can 
come from anywhere, even from the 
depths of a rain forest. CGW 
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We make a video printer for every job, 
because no two jobs are alike. 


In a world where everyone does their job just features, they deliver the sharpest, clearest color 
a little bit differently, we make the world’s largest or black and white images you've ever seen from 
line of video printers to handle virtually any job. computer graphics or video sources. In addition, 
From M.D.’s to mechanical engineers, astronauts you can choose from prints with a 4" x 3" or 
to architects, art directors to film directors, 8" x 6" image size. 
Mitsubishi has a video printer just right for you. Mitsubishi Video Printers. Because no one 
Our family of printers not only offer a wide should have to compromise. For details, call 
variety of useful 1-800-PED-VIEW. 


MITSUBISHI 


PROFESSIONAL ELECTRONICS DIVISION™ 
TECHNICALLY, ANYTHING IS POSSIBLE™ 
©1991 Mitsubishi Electronics America, Inc. 800 Cottontail Lane, Somerset, New Jersey 08873 
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See us at SIGGRAPH, booth #320 


1 GB CAPACITY. 35 MS SEEK. 
NE DRIVE. TWICE THE PERFORMANCE. 


With a 1.25 MB per second transfer rate and a 35 ms average seek time, the 1 GB CY-2000 TRUE 
optical disk drive saves and restores files at hard disk speed. All on a removable media that “PLUG-AND-PLAY” 
protects your data from unpredictable head crashes. Once you lose your hard disk files, COMPATIBILITY 
they're gone forever. But data stored on optical disks remains secure - and quickly accessible. 

The CY-2000 is perfect for data-intensive applications like desktop publishing, mult- Alpha Micro 
media, digital video, CAD/CAM, medical imaging and more. It’s also ideal for private data- sated 
bases and security-sensitive files because the disks can be removed and stored to prevent nix 
unauthorized access. ATT 


What's more, it’s fully “plug and play” compatible with your personal computer, mini- — - 
computer, workstation or server. eicae 
With the CY-2000, each disk stores 1 GB, making it twice the capacity of competitive DEC3100/  PCMS-DOS 
optical disk drives. The media are erasable, rewrit- 5000 PC Xenix/Unix 
bl d extr lv durable O | DEC BI-Bus Pyramid 
apie, and extreme Vi urabie. Une p atter can last DEC 0-Bus Sequent 
over 40 years. And because the disks are small DEC Unibus _ Silicon 


l HP Graphi 
and lightweight, you'll enjoy reduced storage and ae — ics 
shipping costs. oa ee 


The CY-2000 is part of our family of data stor- IBM RT Instruments 
age products that includes QIC tape streamers, ICL Unisys 
magneto-optical disk drives, and 8mm tape drives ee ae 
and tape libraries. 

If you want gigabyte capacity, 
fast file access, and the security of 
a removable media, the CY-2000 
is a perfect fit. Call today for more 
information at (804) 873-9000. 


Europe Tel: + 31 8385 51708 FAX: +31 8385 50596 Scandinavia Tel: + 47 2 79 58 80 FAX: +47 2 78 36 01 France Tel: +33 88 67 12 45 
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Each day at the Williston Central 
School in Vermont, students spend at 
least 90 minutes using multimedia 
technology to produce life studies 
projects which combine several 
disciplines, such as science, writing, 
and social studies. 


By Steven Schultz 


Multimedia and 
computer technology 
are at the heart of 
an important, new 
approach to teaching 


in today’s schools 
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rom the outside, the Wil- 
liston Central School re- 
sembles the epitome of 
an American elementary 
school. Its red brick exterior and 
big glass windows give the build- 
ing a look that blends into its rural 
Vermont setting; a freshly plowed 
field stretches out behind the 
school; the Adirondack Mountains 
rise up in the background. 

Inside, however, almost nothing 
resembles the traditional class- 
room. No neat rows of desks. No 
teacher at the head of each class. 
In fact, the rooms aren’t even 
called classrooms; instead, the 
school is divided into “houses,” 
each containing several grades at 
once. Children are everywhere. 
Some of them work intently on the 
dozens of computers located 
throughout the room. Others scur- 
ry here and there, tending to dif- 
ferent projects. A constant but pur- 
poseful chatter forms the backdrop 
to everything. 


At a table loaded with comput- 
ers, fourth-grader Ben Golub clicks 
a button, and the screen in front of 
him flashes into action. Squirming 
in his seat and talking in fast for- 
ward, Ben demonstrates his latest 
computer project. 

“The Amazing World of Carnivo- 
rous Plants, by Ben Golub,” the 
screen announces in giant letters. 
Ben clicks the mouse and a full- 
color picture of a Venus’s-flytrap 
fills the screen. “I put this together 
sort of as a reference page,” he ex- 
plains casually. 

Across the table, Thai Tomasi, a 
sixth-grader, works on her spelling 
at a computer running special soft- 
ware designed for blind students. 
Unable to see the screen, she types 
by sense of feel, and the computer 
reads back her words and offers in- 
structions. 

To a casual visitor, this scene can 
seem chaotic. But for a growing 


Steven Schultz is a freelance writer based in Ports- 
mouth, New Hampshire. 
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number of educators, schools such 
as Williston represent an important, 
new approach to teaching. And at 
the heart of this change is the intro- 
duction into the classroom of a sin- 
gle, new element: the computer. 

“The whole way were working 
with kids would be utterly impos- 
sible without computers,” says 
William Crocoll, superintendent of 
the Chittendon South School Dis- 
trict, which includes Williston. 
Chittendon South, which is located 
10 miles outside of Burlington, 
Vermont, is among a handful of 
districts in the country that have 
adopted computer technology so 
thoroughly into their teaching that 
they give a whole new meaning to 
the word “school.” 

At Williston, teachers are no 
longer the central focus of the class- 
room. Aided by computers, students 
direct their own learning, while 
teachers, now referred to as “facili- 
tators,” coach the children along. 
The school has almost no core cur- 
ricula. Instead, every student has 
an individual learning plan, which, 
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Students and teachers 
at Indian Creek Elementary School in 
Indianapolis use LinkWay to create multimedia 
projects. LinkWay is an interactive software tool from IBM 
that enables the user to combine text, photos, video, sound, 
music, and animation at the touch of a button. 


in the future, the staff will keep 
track of using a computer. 

The district implemented this 
approach last year with the cre- 
ation of a prototype “house” at Wil- 
liston called Swift House. The dis- 
trict set a goal that 25 percent of 
an education in Swift House 
should be via the computer. To 
study math, students log into pro- 
erams that teach, drill, and test 
them and keep track of their score. 
Each day, students spend at least 
90 minutes using multimedia tech- 
nology to produce interdisciplinary 
“life studies” projects like Ben’s. 
The projects almost never focus on 
a single subject, but combine sev- 
eral disciplines such as science, 
writing, and social studies. 

“It’s getting very hard to tell 
what subject is what,” says Bernie 
Caron, one of four facilitators in 
Swift House. IBM computers are 
placed in groups of six around 
large, round tables, which become 
a focal point of student activity as 
groups of students cluster around 
to see what one of their classmates 


“Mammals: A Multimedia Encyclopedia’ is an 
interactive reference program that uses IBM’s LinkWay 
and the resources of the National Geographic Society to 
teach students about more than 200 mammals. 


has produced. 

Since each student has an indi- 
vidual learning plan very similar 
to those used in traditional “spe- 
cial education” classrooms, all stu- 
dents—from the gifted to the dis- 
abled—work side by side in the 
classroom. 


Personalized Education 

“What we're saying is that no 
one is ‘special ed,’ but everyone is 
special,” says Swift House facilita- 
tor Al Meyers. To keep track of all 
the individual plans, the school is 
in the process of installing soft- 
ware called PEMS (for Personal- 
ized Education Management Sys- 
tem) designed by the Norris Insti- 
tute in St. Paul, Minnesota. The 
system allows teachers to establish 
several broad educational goals, 
such as critical thinking or self 
motivation, then create a logical 
path connecting these goals to 
smaller, everyday objectives such 
as good spelling or math skills. 
Eventually, students will access 
PEMS to establish their own les- 
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: Franklin D. Roosevelt 


“| pledge you, | pledge 
myself to a new deal 
for the American 


people.” 
Terms 
Party 


Vice Presidents 


32nd President, 1933-1945 


Only President elected to a 
ay 3rd and 4th term 


Learning about the presidents of the 
United States is made fun and easy, 
thanks to IBM’s multimedia product 
entitled ‘““The Presidents: It All Started 
with George.” 


son plans and schedules. 

At the end of its first year, the 
Swift House approach seemed to be 
having some effect, if judging only 
by the amount of time students 
spend in class. For instance, school 
officially runs from 8:35 a.m. to 
2:30 p.m., but the classroom is 
open from 7:00 until 5:00. And ac- 
cording to Caron, students take 
full advantage of the extended 
hours. 

“Tve had kids come in at quarter 
til five and say, ‘Mr. Caron, I 
thought I’d do a lesson in math.’ 
My God, can you imagine, in my 
day, going into school at quarter 
til five and asking to work on 
something? That’s just unbeliev- 
able,” Caron comments. 

The use of computers in schools 
such as Williston is helping to 
shape an on-going debate in educa- 
tion. Currently, educational tech- 
niques tend to fall into one of two 
general categories. In the tradi- 
tional or didactic approach, teach- 
ers are responsible for imparting 
rigid bodies of knowledge to the 
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At Matias Lugo 
Elementary School in 
Puerto Rico, first-grade students use 


: 


IBM’s Voy A Leer Escribiendo (VALE) to learn to. | 
read and write using computers that talk to the young 
children. In addition to the computer station, students rotate through four 


other stations in the computer learning center. 


students, mainly through lectures, 
memorization, and tests. A newer 
theory, the constructivist ap- 
proach, holds that children should 
be the focus of the classroom and 
should acquire knowledge through 
self-directed projects. 


The Constructivist Approach 

The computer, because of its 
seemingly limitless power to en- 
gage users in one-on-one interac- 
tion, tends to lend itself most 
readily to the constructivist ap- 
proach. Teachers who use comput- 
ers in their classrooms report that 
their students inevitably retain in- 
formation for longer periods of 
time and that they even become 
more motivated to take learning 
into their own hands. 

Computers can also help teach- 
ers appeal to students who learn 
more readily by “seeing” and “do- 
ing” rather than by being told. For 
instance, a student whose mind 
works with spatial concepts more 
readily than with linguistic con- 
cepts can learn math by manipu- 


lating complex shapes on a com- 
puter screen rather than by strug- 
gling with a textbook. 

The technology that most en- 
tices educators who favor the con- 
structivist approach is multimedia, 
which allows students to pull to- 
gether text, motion video, color 
photography, and sound into a sin- 
gle computer file. In Ben Golub’s 
project, for example, the Venus’s- 
flytrap picture comes from an im- 
age he found in a book and then, 
using a scanner, digitally encoded 
into his computer file. With the 
computer, Ben placed several box- 
es over parts of the picture. If he 
clicks the boxes with his mouse, 
blocks of text appear explaining 
the particular part of the plant. 
Other projects could include ex- 
cerpts from videotapes or recorded 
audio passages. 

Further, with entire encyclope- 
dia sets, such as Groliers and 
World Book, available on video- 
disc, students can with the touch of 
a button pull up not only text, but 
also sound and video to describe 
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At the heart of 3D Studio™ Release 2 is 
an accurate, versatile 3D modeler that 
performs complex Boolean and spline- 
based operations. Its modeling flexi- 
bility makes the software easier to 
master than many 2D programs. 
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Create 3D images and animation with extraordinary subtlety and 
richness. First create a wireframe model. Effortlessly change 
your perspective. Add photorealistic textures and automatic 
reflections. Light the scene like a studio photographer with 
ambient, diffuse and shadow-casting spotlights. 


f : ‘ i - 
oo 2 4 Sey ~ eS 


: 


The new 3D Studio takes a quantum leap beyond version 1. The 
boost in rendering speed and 108 new features will ignite your 
imagination! 


How fast is 3D Studio Release 2 soft- 
ware? The vase on the left was cre- 
ated from scratch in less than 30 
minutes. And rendered in two min- 
utes on a 486/33 PC! 


All color art shown was created with Autodesk 3D Studio Release 2. Credits: Living room image courtesy of Jim Biebl, Gaviota Graphics. Atrium image courtesy of Michael Sechman, Sechman & Assoc. MTV sequence courtesy of 


This alone is worth a small fortune. A CD-ROM maced ot more than 500 Tear of rebut 3D objects and 
materials. Over 500 patterns and textures to work with, including 62 kinds of marble. Hundreds of meshes and ani- 
mations that would take thousands of hours to create on your own. 


MUSIC TELEVISION" 


You've seen 3D Studio animation on the networks. Now do it yourself, with broadcast-quality rendering, special 
effects and integrated video post-production features. 


Visualize package designs in 
any perspective, in a frac- 
tion of the time it would take 
you to do it by hand. 
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Quickly develop dramatic presentations and architectural 
“walk-throughs” Create richly detailed shadows automatically 
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Intimidated? Don't be. 3D Studio Release 2 comes with tutori- 
als that get you up to speed quickly. Ata fraction of what youd 
pay for any comparable 3D software. Just check around. Then 
call 1-800-525-2763 and ask for ext. 207. 
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Media-of-Exchange, James Hyde, artist. ©1992 Autodesk, Inc. Autodesk and AutoCAD are registered trademarks, and 3D Studio and DXF are trademarks of Autodesk, Inc. All other trademarks are those of their respective holders. 


CIRCLE 27 ON INFORMATION CARD 


Only Open-minded graphics 
rogrammers need read on. 


Open graphics 
programming has arrived. 

: Now you can eliminate 
programming dependency on 
any single vendor. And at the 


same time keep up with the 


advances in graphics hardware 


20 


FIGARO+ programs willrunon and software. 
platforms from PCs to supercomputer. 
Proprietary toolkits vs. FIGARO* 


Proprietary graphics packages usually provide upward 


compatibility to new technologies such as PEX in one of two ways: 


Both solutions delay time-to- 


market for your graphics application. And can 
down its performance. 

Instead, get FIGARO+. FIGARO-+ is a greatly improved 
version of PHIGS, the ANSI-developed open standard and X 
Consortium choice for 2D & 3D graphics. 

FIGARO+ lets you develop high performance programs that 
can be ported almost anywhere with just a simple recompilation. 

Which means that from a single API you can take advan- 
tage of any new, open or proprietary graphics environment such as 
SGI's GL, HP's Starbase, Sun's XGL, or PEX. 


Develop on a proprietary system and you're stuck forever. 


LIANT 


Liant logo type, FIGARO+ and FiGraph are trademarks of Liant Software Corp. Other 
trademarks belong to their respective companies. Copyright © 1991 by Liant Software 
Corporation, 959 Concord St., Framingham, MA 01701. 508-872-8700, FAX: 508- 
626-2221. Call for your free Liant product catalogue. 


PHIGS from a hardware vendor vs. FIGARO* 
Hardware vendors used to push their own proprietary 


graphics toolkits. Now they push PHIGS. 

It's gratifying to see them come to our point of view. But 
they still don't have it right. 

Their versions of PHIGS don't allow for application 
optimization. You lose performance when porting to other PHIGS. 

They also ignore many of the extensions you need for 
demanding applications such as scientific visualization. 

Completely portable FIGARO+ offers the high level of 
PHIGS performance you want. And more of the extensions you 
need, including immediate mode — making it the API of choice 
among PEX users. 


The FIGARO* family of toolkits 
In addition to 


FIGARO+, we provide a 
variety of other open 
graphic toolkits for 
advanced graphics 


programmers like you. 


So if you're open- 
minded about your 


FiGraph makes creating any kind 


graphics applications, of 2D or 3D chart or plot easy. 


give us a call about FIGARO+ and our other open solutions today. 


Call 1-800-662-9866 for your free 
PHIGS/FIGARO+ primer 
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See us at SIGGRAPH 92, booth #1533 
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the subjects they are researching. 
Using multimedia software, stu- 
dents can combine these images 
into projects that more closely re- 
semble television documentaries 
than the old paper reports in loose- 
leaf binders. 

“There is something in the way 
[students] think that [multimedia 
technology] really hit,” says Judy 
Bailey, a teacher at Belle Valley 
Elementary School in Erie, Penn- 
sylvania, which has adopted an ap- 
proach similar to Williston’s. “It’s 
just unbelievable how these kids 
reacted.” 

In Texas, multimedia technol- 


ogy has been introduced into doz- 
ens of schools through the Texas 
Learning Technology Group, a 
consortium of school districts 
whose mission is to “revolutionize 
education” by developing multime- 
dia curricula. TLTG produced two 
science courses, one on physical 
science, the other on chemistry, 
which it offers on videodisc to 
schools. Texas became the first state 
in the nation to recognize vid- 
eodisc curricula last year when it 
adopted Windows on Science by 
Optical Data Corp. as an official 
textbook. 

Meanwhile, in Seattle, Wash- 


Problems Facing Educators 


ington, a multimedia history cur- 
riculum called GTV is offered 
through the National Geographic 
Society. For Al Morach, the direc- 
tor of instructional technology and 
media at Shoreline School District, 
videodisc technology along with 
on-line information services are 
completely replacing traditional 
textbooks. “Textbooks just don’t 
cut it anymore,” says Morach. “By 
the time they hit the presses, 
they’re out of date.” 

At Shrewsbury Middle School in 
Massachusetts, the results of mul- 
timedia technology are evident in 
such students as sixth-graders 


hile computers have had a dramatic impact on 
some classrooms, their use on a large-scale ba- 
sis has not become widespread. 

James Mechlenberger, a former technology ex- 
pert for the National School Boards Association 
and president of his own consulting group, esti- 
mates that laserdisc technology has penetrated 
only about 10 percent of the K-12 libraries in the 
country. Experts offer differing opinions on how 
quickly the use of technology will expand. Some 
assert that computers will naturally integrate into 
classrooms as they assume an increasingly central 
role in the rest of society. Others say issues of price 
and teacher resistance, along with a chronic lack of 
standards among vendors, will prevent technology 
from assuming an important role in most schools. 

King is among a growing number of educators 
who believe computer technology is not only a nec- 
essary ingredient for education reform, but also a 
catalyst that will inevitably spark change once it is 
introduced into the classroom. “My point of view is 
that [technology] leverages change,” King says. “If 
you don’t really integrate it into what you're doing, 
nothing much happens. If you do integrate it, pow- 
erful things happen.” 

Allan Collins, professor of Education and Social 
Policy at Northwestern University in Illinois, offers a 
similar assessment. In a September 1991 article in 
the academic journal “Phi Delta Kappan,” Collins ar- 
gues that even primitive uses of computers will even- 
tually spur teachers to change their techniques. 
“Even if technology is allowed into schools under the 
guise of reinforcing existing practices, such as drill 
and practice and multiple-choice testing, once there 
it will take on a life of its own,” Collins writes. 

However, Martin Huntley, director of the Com- 
puter Technology Center in Somerset, Massachu- 
setts, says the progressive use of computers is more 
a dream than a reality in most schools. “What you 
often have is small groups of teachers who are ex- 
cited about possibilities they haven’t been able to 
realize yet,” Huntley says. Huntley is the former 
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president of MASSCUE (Massachusetts Computer- 


Using Educators), which is devoted to promoting 


educational reform through the use of technology. | 


“I think [technology] can be a very real catalyst for 
change, but what I see more often than not is it 
doesn’t have the impact it ought to.” 

One problem facing educators is that so long as 
prices remain high, they must constantly worry 
about being trapped into hardware that is incom- 


patible with the latest software. Yesha Sivan, a © 


doctoral candidate and coordinator of the Technol- 
ogy and Education Program at the Harvard School 
of Education, argues that educational software 
companies spend too much time developing techno- 
logically sophisticated programs and not enough 
time finding ways to make their products useful 
and available to large numbers of schools. “The key 


issue is standardization,” Sivan says. “One year, 


and you're out of date. How can schools survive?” 
Carolyn Markuson, supervisor of libraries and 


instructional materials at Brookline (Massachu- ~ 
setts) High School, reports a similar problem. As a 


reviewer of new CD-ROM products for a magazine | 


column, she says she finds that many new offerings 


require so much internal memory and disk space, _ 


they are beyond the reach of many schools. 
Perhaps the biggest difficulty for schools trying to 

adopt a widespread use of computer technology is 

convincing parents and communities that their new 


teaching techniques are legitimate and that the © 


benefits are worth the high cost of the equipment. 


“It was a real sales job,” says Betts Barrett, coor- _ 


dinator of instructional technology at the Penn- 
Harris-Madison School in Osceola, Indiana. “But 
frankly, the return that they’ve had is their kids 
are much more excited about learning.” 

And in a society that’s increasingly influenced by 
computers, the use of computers in schools seems 
destined to grow, if only in small amounts. Says Al 
Morach of the Shoreline School District in Seattle, 


“It’s not trendy. It’s not faddish. It’s something that | 


must happen.”—SS 
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aisentanene captive with animations that simulate life. 
ANIMATE A DREAM Get a grip on the values of visualization for 


| concepts, design, reviews, approval, and marketing. 
| All on the PCs in your office, at a price your firm 
| Presenting Intergraph's MODELVIEW PC can handle. 
| software — = the sizzle to separate you from ee ee pe ec ead in 
| sgarieirn rhe CAD/CAM/CAE. Available now from your local 
| With MODELVIEW PC, your personal MicroStation dealer or call 800-345-4856. Ask us 
| computer packs the power to help you visualize to send you a free ModelView poster when you call. 
| _ MobdDELVIEW;W PC 
| Vv 
INTERGRAPH 


Intergraph® is a registered trademark and ModelView, Render A Revelation * Animate A Dream, and Everywhere You Look are trademarks of Intergraph Corporation. 
MicroStation is a trademark of Bentley Systems Inc., an Intergraph affiliate. Other brands and product names are trademarks of their respective owners. 
Copyright 1992 Intergraph Corporation, Huntsville, Alabama 35894-0001 DDAD087A0 
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Laura Steinberg and Valerie John- 
son, who were assigned to do a 
book report on The Hobbit by 
J.R.R. Tolkein. Laura and Valerie 
were not exactly thrilled about the 
idea of writing a book report; as 
any sixth-grader will explain, a 


book report means one thing— 
“yuck.” But when they found out 
they'd be using film, video cam- 
eras, and sophisticated computer 
technology to produce their report, 
suddenly Tolkein seemed a bit 
more interesting. They could hard- 


ly wait for English class. 

“We'd say, ‘It’s Language Arts pe- 
riod! and go charging through the 
halls,” Valerie recalls. The two stu- 
dents even came in during their va- 
cation to work on the project, some- 
thing they freely admit they would 


System Set-Up at Two Schools 


F or schools trying to incorporate computer tech- 
nology into their classrooms, deciding which 
software and hardware to buy can be a bewildering 
choice. The amount of software directed toward 
education has exploded. And with most school dis- 
tricts facing a limited supply of public funds, the 
pressure is on to buy the equipment that will be 
truly useful to large numbers of students. 

Here is a look at two schools, some of the equip- 
ment they have, and why they have it. 

At the Penn-Harris-Madison School Corporation 
in Osceola, Indiana, administrators decided their 
number one priority was to keep their educational 
goals intact. They wanted their technology to sup- 
port their curricula rather than forcing the curricu- 
la to match the technology. As a result, the high 
school is equipped with Apple, DOS, and Unix sys- 
tems, each used in a particular area. 

For multimedia work, the school uses the Apple 
Macintosh with either HyperCard or QuickTime. 
Students from second grade to high school use Hy- 
perCard to combine text with video images into 
what looks like a computerized stack of index 
cards. QuickTime, Apple’s new standardized multi- 
media platform, allows students to pull full-color 
video, text, and sound into a computer file. The 
school uses VideoSpigot (SuperMac Technologies; 
San Mateo, CA) along with Premiere (Adobe Sys- 
tems; Mountain View, CA) for editing motion video 
into multimedia projects. 

Betts Barrett, the district’s coordinator for in- 
structional technology, says she had been wishing 
for a long time for ease of Apple’s “quick-drag” for- 
mat in a multimedia program. So when Apple 
made its entry into serious multimedia with the 
release of QuickTime, she bought it right away. 
She said she tried LinkWay, IBM’s multimedia 
system, but found it “more for glitz and entertain- 
ment than teaching.” 

IBM, however, was the school’s technology of 
choice in its business and industrial arts classes. 
Teachers wanted their business students to use the 
same kinds of software they are likely to encounter 
in the business world. The school selected software 
such as Lotus 1-2-3 and WordPerfect and, hence, 
IBM hardware. To teach drafting, the school uses 
Autocad (Autodesk; Sausalito, CA), also a DOS- 
based product. — 

In its writing workshops, the Penn-Harris-Madi- 
son High School uses a Unix system because it sup- 
ports AT&T’s Writer’s Workbench, a software 
package that analyzes students’ writing. The pro- 
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gram finds composition problems, from spelling to | 


grammar, and points out rough spots without tell- 
ing the student exactly what is wrong. 

Unfortunately, says Barrett, when it came to fi- 
nal decisions about what software to buy, one crite- 
rion had less to do with education than with stark 
business realities. Many software packages became 
impractical to buy because vendors were unwilling 
to negotiate group licensing agreements. Under 
traditional licensing agreements, customers pay 
vendors for each machine that will use the soft- 
ware. However, schools often want to make soft- 
ware available on many computers, possibly on 
school-wide networks. Of one hard-fought software 
purchase, Barrett recalls, “It was a horrendous pa- 
per and people nightmare.” 


The Chittendon South School District in North- © 


eastern Vermont also uses both DOS and Apple 


operating systems, but chose IBM’s Link Way as its - 


principle multimedia platform. In the Williston 


Central School, 750 students have access to 100 © 
IBM PCs and seven Macintoshes. Charlie Wilson, — 


the school’s computer educator, says the choice to 


favor IBM came about partially because of its | 


networking ability. In addition, IBM has a plant 
nearby, giving the company a strong community 
presence. Wilson says he finds LinkWay works as 
well as other multimedia systems, although it 
takes him more time to set up the system for stu- 
dents to use. 


While the school generally stays away from inte- | 


grated learning systems—software that teaches, 


drills, and tests students— Williston uses ILS soft- — 


ware from Jostens to teach math. Wilson says he 
likes the Jostens system because it teaches prob- 
lem-solving instead of just the standard “skill and 
drill” techniques. Other widely used software pack- 
ages at Williston are Microsoft Works (Microsoft; 
Redmond, WA), PageMaker (Aldus Corp; San Die- 
go), and TimeLiner (Tom Snyder Productions Inc.; 
Cambridge, MA), a program that allows students 
to create their own history timelines. 

In both districts and numerous others, the ad- 
ministrators in charge of technology say their jobs 
are made a lot easier by keeping their educational 
goals firmly in sight. Once the educational criteria 
are set, the software and hardware choices tend to 
fall into place. “So many schools will go out and 
create a technology plan,” says John Rinaldi, Chit- 
tendon’s assistant superintendent for research and 
development. “What you really need is a vision; 
then go out and support the vision.”—SS 
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ordinarily never have done. “No 
way. Too boring,” Valerie adds. 

“What they came up with as a 
product was much more expressive 
than what they would do with pa- 
per and pencil,” comments Becky 
Atwood, who helps students work 
with the increasing amount of so- 
phisticated computer technology in 
the school’s library. “It was like 
night and day.” 

Laura and Valerie did their Tol- 


Not just in the classroom: School libraries are also beginning to provide an 


Like other districts, Shrewsbury is 
finding that one of the computer’s 
most dramatic impacts is in teach- 
ing students who have learning 
disabilities. 

Students with disabilities such 
as dyslexia often build up emotion- 
al blocks against learning because 
they have so much trouble reading 
and writing the way their friends 
and classmates do. “The computer 
wipes out that interference right 


increasing amount of sophisticated computer technology for students to use. 


(Image courtesy of Apple Computer Inc.) 


kein book report on an Apple Mac- 
intosh IIsi personal computer run- 
ning under Apple’s QuickTime; 
they also used a prototype program 
the school is field-testing, called 
Videoshop, from Diva Inc. (Cam- 
bridge, MA), which allows users to 
edit motion video into text files. 
The two students, both age 12, do 
not pay much attention to the tech- 
nical terminology, but they appear 
to be software whizzes as they con- 
fidently manipulate and edit their 
report. A few weeks earlier, they 
never knew multimedia existed. 

“When I though about comput- 
ers, I thought about typing and all 
that stuff,” Laura says. 

“Yeah: boring,” agrees Valerie. 

The Shrewsbury School District 
has been weaving computers into 
the classroom for nearly a decade. 
In the high school, students use 
computers for everything from 
multimedia social studies projects 
to architectural design projects. 
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there,” says special education 
teacher Marjorie Borg. With the aid 
of computers, students who physi- 
cally were not able to line up the 
columns in their math problems can 
now concentrate solely on math. 
Today, according to Borg, the 
progress she can make with dis- 
abled students does not compare 
with the work she was able to ac- 
complish before she began using 
computers. “It really revolution- 
ized my whole program. It made a 
huge difference,” she comments. 
But if computers are helping dis- 
abled students achieve new perfor- 
mance levels, they are also helping 
“average” students tap previously 
untapped potential. At Roland 
Heights High School in California, 
the presence of sophisticated tech- 
nological resources, originally in- 
tended for teaching specific techni- 
cal applications, has spilled over 
into more traditional subjects. Lo- 
cated in the Los Angeles area, Ro- 


land Heights High School is lucky 
enough to have a state-of-the-art 
computer animation lab, and its 
students have attracted attention 
from major Hollywood production 
studios such as Disney. 

Last year, calculus teacher Ron 
Woggon allowed some of his stu- 
dents to work in the animation lab 
to produce graphical models of the 
mathematical functions they were 
studying. “They’ve basically been 
making films of their homework,” 
says Woggon. 

Two students in particular pro- 
duced interactive animated pro- 
grams which Woggon is currently 
using as a teaching tool for the rest 
of the class. One project explores the 
mathematical concept of chaos, and 
the other animates polynomial func- 
tions. “They both have been seen as 
pretty much average students just 
hanging in,” Woggon comments. 
“And now, they are top students 
producing very creative stuff.” 


Tracking the Long Term 

Despite strong anecdotal evi- 
dence about the effects that com- 
puter technology has on the stu- 
dents, few formal studies have 
been conducted to track its long- 
term effectiveness. 

At Belle Valley in Erie, the Uni- 
versity of Pittsburgh is undertak- 
ing a study to compare writing 
samples of students who use com- 
puters with students who do not. 
Other schools are undertaking 
similar ventures, but few results 
are in. For now, however, most 
educators using technology are 
satisfied with the results they see 
before them. 

Tom King, project director of the 
Saturn School in St. Paul, Minne- 
sota, believes that the anecdotal 
evidence is critical. According to 
King, other standardized evalua- 
tion methods do not test for what 
schools such as the Saturn School 
are trying to accomplish. As one of 
the nation’s leading schools in the 
use of computer technology, the 
Saturn School was singled out by 
President George Bush, who made 
a special visit to the school in May 
1991 to announce his “Strategy 
2000” program. 

“You can do other forms of eval- 
uation,” concludes King, “but the 
real issue is how these kids are go- 
ing to be different.” CGW 
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f you need a 20" color monitor that can do it all — CAD/CAMI/CAE, graphics, 
DTP — the new Diamond Scan 20 from Mitsubishi® is tops. 

The Diamond Scan 20 is compatible with most PC, PS/2™, Macintosh® and high 
resolution third-party graphics standards, so it works in any environment. 

Its high-refresh 1024 x 768 non-interlaced capabilities, 1280 x 1024 at 60 Hs maxi- 
mum resolution and Dynamic Focus deliver crystal clear imagery. The Diamond Scan 20 
also offers high-speed flip-screen for systems equipped with VGA pass-through. 

In short, you can’t top the Diamond Scan 20 for overall, cost-effective performance. 

For more information, call Mitsubishi Electronics at 1-800-843-2515 or in Canada 


1-800-387-9630. 
2% MITSUBISHI 


Visit Us At SIGGRAPH, booth #533 INFORMATION SYSTEMS DIVISION 


Mitsubishi Electronics America, Inc., Information Systems Division, 5665 Plaza Drive, Cypress, CA 90630. 
Mitsubishi Electric Sales Canada, Inc., 4299 14th Avenue, Markham, Ontario L3R 0J2. 


© 1992 Mitsubishi Electronics America, Inc. Mitsubishi is a registered trademark of Mitsubishi Electric Corp., Tokyo. All other 
trademarks or registered trademarks are the property of their respective holders. 
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lf there were a printer that could give you this kind of color, 
would you still make your presentations in black and white? 


Do your business presentations go in one eye and out models—the economical Model 40 with 4MB of memory 
the other? The Colormate™ PS can easily and affordably and 17 resident fonts, and the fully featured Model 80 
give them the impact they deserve. Enhancing your with 8MB of memory and 35 resident fonts. Both 
work with truly amazing color, from brilliant primaries to feature reliable 300 DPI thermal transfer technology. 
soft pastels. All Pantone” approved. For your free Color Presentations Guide and more 


information, call 1-800-NEC-INFO. Or call 
NEC FastFacts, 1-800-366-0476, document 
#26567, for info via fax. 

After all, the world isn’t black and 


The Colormate PS integrates readily with any net- 


f 


work, PC or Mac. And it’s compatible with most f 


popular business presentation and graphics soft- 


ware. Of course, Adobe” PostScript” is stan- , 


dard. The Colormate PS comes in two white, why should your presentations be? 


© 1992 NEC Technologies, Inc. Colormate is a trademark of NEC Corporation 
Adobe and PostScript are registered trademarks ot Adobe Systems, Inc 
Macintosh is a registered trademark of Apple Computer inc 

Pantone is a registered trademark of Pantone, inc 
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Engineers, surgeons, 

and video producers all 
stand to benefit from 
advances in 3D digitizing 
technology 


By Terry T. Wohlers 


A key strength of the Cyberware 3D 
digitizer is its ability to rapidly digitize 
live human subjects in full color. The 
wireframe close-up shows the detail of 
the image. The window in the lower 
left shows an unwrapped 3D projection 
of the image’s texture map. 
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hree-dimensional objects 
of all shapes and sizes 
surround us, yet only a 
small fraction of them 
are stored in digital form. Three- 
dimensional digitizers enable you 
to copy these objects into a comput- 
er. The computer model usually re- 
quires editing, but the work is mi- 
nor compared to creating the object 
from scratch. 

Engineers use 3D digitizers for 
reverse engineering of mechanical 
parts. Manufacturing professionals 
apply them to the creation of new 
patterns for molded tooling and in- 
vestment casting. Medical special- 
ists use 3D digitizers to digitize 
bones and other anatomy for the 
development of prostheses and im- 
plants. Video production experts 
use them to capture difficult-to- 


3D Digitizers 


create shapes for TV commercials 
and a variety of special effects. 

The Cyberware 3D digitizer, for 
example, has played an important 
role in creating the special effects 
for at least three major motion pic- 
tures— The Abyss, RoboCop 2, and 
Terminator 2. Each of the movies 
featured at least one computer- 
generated character that was cre- 
ated by scanning in the heads and 
facial expressions of real actors. 

In the medical world, one of the 
more unique uses of a 3D digitizer 
involves neurosurgeon Richard 
Bucholz of the St. Louis University 
Medical Center, who uses a special 


Contributing editor Terry Wohlers is an indepen- 
dent consultant who writes, presents, and coun- 
sels frequently on CAD/CAM, rapid prototyping, 
and 3D digitizer technologies. He is the president of 
Wohlers Associates (Fort Collins, CO). 
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- How Accurate is Accurate? 


omparing hes accuracy oe 3D digitizers can be confus- 
ing. The terms “accuracy,” “precision,” “resolution,” and 


“repeatability” are often misused, misunderstood, mislead- 
ing, or just plain omitted. A company may claim its 3D 
digitizer is accurate to +/- 0.010 inches. Yet it is usually 
impossible to achieve this accuracy all of the time, unless 
you are digitizing a very simple shape, such as a sphere. A 
complex shape with holes and concavities, such as an en- 
gine block, is a much better test of accuracy. 


Several factors can affect the accuracy of laser digitiz- 
ers. If a part contains detail that is smaller than the 
width of the laser beam, accuracy drops significantly, 
since the beam hits and spreads over more than one sur- 
face. Consequently, the detector is unable to accurately 
locate the center of the beam. Corners and surfaces that 
form sharp angles can cause a similar spread of light. 
Some experts claim that the major source of error is the 
diameter of the laser beam. 

Laser digitizers are also sensitive to shiny and dark 
surfaces. Ideally, the object should be light in color, yet 
dull or flat. If the surface is shiny, reflection can cause a 


shift j in thie lbeaiian of the soink If the surface is dark, 
the digitizer sensors cannot adequately see the point. Us- 
ers of laser digitizers, therefore, often coat the surface of 
the object with a white, water-soluble substance, such as 
tempera paint, which usually rinses clean from most 
parts. 

Buyer confusion can also occur when digitizer suppli- 
ers publish numbers related to the specific parts (for ex- 
ample, linear rails and stepper motors) that make up the 
system. This can be misleading. The precision of the sys- 
tem’s mechanics does not reflect the accuracy of the proc- 
ess. In fact, the precision of the mechanics is usually 
always better than the accuracy of the process. 

As for the term “resolution,” that refers to the density 
of the points. If a digitizer has a maximum resolution of 
0.010 inch, this means the points are never spaced closer 
than 0.010 inches apart. It would be impossible for a 
machine to offer 0.009-inch accuracy if the maximum 
resolution is 0.010 inches. Therefore, a well designed sys- 
tem will always have a resolution that is greater than its 
accuracy.— 7‘TW 


version of the Pixsys Firefly Elec- 
tro-Optical 3D Digitizer as a visu- 
alization aid during brain surgery. 

The device he uses is similar to 
the general-purpose digitizer, except 
the LEDs are mounted in the han- 
dle of his forceps instead of on the 
tip of a probe. The system also re- 
quires LEDs located on a ring de- 
vice that screws to the patient’s 


CybecCptics Corporation 


2505 Kennedy Street NE 
Minneapolis, MN 55413 © 


: CyberOptics offers single-point laser digitizing 
- products. The company sells digitizers direct- 


ly to the electronics industry for printed cir- 


_ cuit board inspection. In addition, CyberOp- 
tics supplies scan heads to companies offer- 


ing digitizer products. 
CyberOptics’ CyberScan product works by 


projecting a spot of light onto the surface of 


an object. The light is reflected back and im- 
aged onto an array detector. The system cal- 


— Culates the centroid of the image spot on the 
- detector and uses imaging optics to keep the 
image in focus. This means the digitizer scan 


head must maintain a constant distance 


(called the stand-off distance) between the la- 


_ ger lens and the surface of the object by mov- 
ing back and forth. This does not present a 
_ problem unless a protruding part of the ob- 

_ ject is in the path of the scan head. The digi- 
____ tizer is then unable to digitize part of the ob- 
et 
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skull. The LEDs on the ring enable 
the system to track any possible 
movement of the patient’s head. The 
location of the tip of the forceps 
shows up on a Silicon Graphics com- 
puter display, and when merged 
with MRI, PET, and other data, the 
system allows the surgeon to figure 
out, in real time, the position of the 
forceps within the patient’s head to 


Laser Design Inc. 
9401 James Avenue South, Suite 162 
Minneapolis, MN 55431 


Laser Design’s Surveyor series of 3D digitiz- 
ing systems use the CyberOptics scan head. 
These digitizers maintain a stand-off distance 
of 6 inches, although this distance can vary 
up to 0.35 inches. The Surveyor 2000 prod- 
uct digitizes objects 12-by-18-by-12 inches in 
size at an impressive accuracy of +/- 
0.00175 inches. The three-axis version of the 
Surveyor 2000 is priced at $167,000. The 
larger Surveyor 4000 system scans objects 
as large as 36-by-60-by-24 inches at an accu- 
racy of +/- 0.0035 inches. The cost of a 
three-axis version of the 4000 is $265,000. 
Both units can collect a maximum of 100 
points per second. 

An important companion to these digitizers 
is the DataSculpt software. It permits users to 
edit the scan data with tools similar to those 
offered by CAD/CAM systems. For example, 
DataSculpt enables you to create IGES and STL 
files. (An STL file is the format required by 
most rapid prototyping systems.) DataSculpt 
can also create tool paths for CNC machines. 
The DOS version of the software is $10,000; 
the Silicon Graphics Iris version is $17,800. 
CIRCLE NUMBER 229 


within two millimeters. 

In the engineering and manufac- 
turing world, 3D digitizers are 
finding uses in all kinds of applica- 
tions. One hearing aid manufac- 
turer, for example, uses a Digibot 
3D digitizer as part of an automat- 
ed system that optimizes the size of 
hearing aids. The digitizer is used 
to scan in the plastic shell housing, 


Sharnoa Corporation 
23996 Freeway Park Drive 
Farmington Hills, MI 48024 


Sharnoa Corporation, known for its CNC 
equipment, also offers laser digitizers using 
the CyberOptics scan head. Instead of run- 
ning as a stand-alone unit, these digitizers 
attach to existing CNC machines. Therefore, 
if you already have a CNC mill, the cost of 
buying these digitizers may be lower than 
buying a comparable digitizer from Laser De- 
sign. Prices range from $50,000 to 
$100,000. 
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Digibotics Inc. 
2800 Longhorn Blvd., Suite 102 
Austin, TX 78759 


Digibotics is a start-up company that offers a 
single-point laser digitizer called Digibot. This 
is a peripheral input device that connects to 
the serial port of a personal computer or en- 
gineering workstation. The largest version of 
Digibot can scan parts up to one cubed meter 
at an accuracy of +/- 0.005 inches. The Di- 
gibot system uses a unique triangulation 
technique that does not require imaging op- 
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and then customized Digibotics 
software fits a mathematical rep- 
resentation of the electronic com- 
ponents into the polygonal mesh of 
the shell. The system calculates 
the smallest possible size for the 
shell, and then a rotary saw 
mounted on the Digibot system 
automatically cuts the shell at the 
precise location. 


Categorizing the Systems 

Three-dimensional digitizers fall 
into two broad categories: probe 
and non-contact. Probe digitizers 
require the user to manually touch 
the tip of a probe to an object. This 
usually involves several hours of 
repetitive selections, depending on 
the number of points required to 
adequately represent the object. 
Prices for probe digitizers range 
from $3500 to $25,000, but they’re 
less expensive than non-contact la- 
ser devices. 

Laser digitizers, priced from 
$30,000 to more than $265,000, use 
laser light to obtain x,y,z coordinates 
without physically touching the ob- 
ject. Because they require less me- 
chanical motion and do not risk de- 
structive contact, laser digitizers are 
more automatic and much faster 


tics, such as those used in the CyberOptics 


scan head. Therefore, the Digibot scan head 
does not move back and forth from the object 


in order to stay in focus. This permits the 


laser light to enter areas that otherwise may 


be restricted by protruding parts of the ob- 


ject. 

Like other laser digitizers, Digibot pro- 
duces a list of x,y,z coordinates. You can 
read this list into CAD/CAM products, such as 
Surfware’s Surfcam. Surfcam has a feature 
that reads the points directly and creates a 
stack of spline contours. You can then create 


surfaces and tool paths for machining the 
part on CNC equipment. Digibotics has dem- 


onstrated this link to Surfcam, as well as an 
interface to AutoCAD using AutoLISP. Pres- 
ently, Digibotics does not have DXF or IGES 
interfaces, but it plans to offer one or both i in 
the near future. | 

‘The Digibot system software runs under 
Microsoft Windows and uses about 300K of 
system memory. With the software, you can 
~ adjust the spacing of the points, enabling you 
to estimate the size and density of the file 
before you begin. The company is targeting 


niche markets, as well as the general me- 
chanical CAD market with systems priced in — 

_ The company has been successful in selling Ali 
products in the $30,000 to $60,000 range sp 


the $50,000 range. Digibotics is now deliver- 
ing 20 units to a manufacturer of medical- 
related products in Minnesota. 7 
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8 Harris Court 3D 
| Monterey, CA 93940 


Unlike most digitizers, which require that you work inside a specific work volume, 
Faro Technologies’ Metrocom product gives users the flexibility needed to digitize large 
Objects and hard-to-reach areas. 


of evenly spaced contours stored as 
a list of x,y,z coordinates. Because 
of the added mechanical flexibility 
of moving a single beam of light 
about an object, the single-point 
technique is an effective and accu- 
rate solution to laser digitizing. 
However, this technique is slower 
than the plane-of-light technique. 


than probe digitizers. 

Laser digitizers can be further 
divided into two smaller subcate- 
gories: single point and plane of 
light. Single-point systems illumi- 
nate a small spot of light on the 
object. They capture one point at a 
time, typically by rotating the ob- 
ject. The result is a vertical stack 
Perceptron head ina few seconds — —a distinct advantage 
23855 Research Drive 
Farmington Hills, Ml 48335 © 

system. 
Perceptron offers a single- point digitizer Accuracy of the Cyberware digitizers range _ 
called the Lasar 3D imaging camera. Using 
the principles of laser radar technology, the 
Lasar unit can measure points up to 126 feet 
away. Considering the distance, accuracy is 
an impressive 0.120 inches. To capture an 
image, Laser 3D scans an object with a tight- — 
ly focused beam of infrared laser light. Light — 
returns back to a detector, which measures ~ 


looks good, that’s all that matters. 


“digitizer. Be speed, 
attractions is its unique abi to : 
bit color. A typical color system configuration 


the returning and outgoing signals. The sys- 
tem, priced at $80, 000, is housed in a porta- - 
ble case measuring ies o. o- “by-8. 3- ee 3 : 
inches. 
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Cyberware Laboratory Inc. 


Cyberware offers digitizer products that ge eee Eating | cone permit users. to zoom, 
duce a plane of light. Cyberware is among the — pan, ish scale, smooth, Prien mir- 
best known in the laser digitizing business, inter , blen 

having introduced its first product in 1 


ial CNC. milling version 6 | "000) can 


that can digitize up to 15,000 points per — tool paths. 


ond. For instance, you can scan a supe s 


over single-point systems. A person could = 
not sit still long. enough for a single-point — _ 


: from 0. 004 to 0. 020 inches. bh aed presi- . 


~ not the most accurate in the industry, but, he _ | - 
points out, high precision is not important ort 
many applications, such as animation. tt ee 


Despite the shortcomings of this techs 
nique, Cyberware’ s products are used in the _ 
the brightness and the phase shift between _ entertai ore than a _ 


"includes the 3030R68 on 500),a 


The MS version of the rotion —_— - - 


Digitizing on a PC: Digibotics’ digitizer, which connects 
to a personal computer and runs under Microsoft 
Windows, can digitize objects up to 1 cubed meter. 


Plane-of-light digitizing systems 
illuminate a line of light on the ob- 
ject. They capture not just one 
point at a time, but rather a string 
of points that represent the con- 
tour illuminated by the plane of 
light. Consequently, they can cap- 
ture points more quickly than sin- 
gle-point systems. In fact, they 
usually capture more points than 
are necessary to accurately define 
the surface of the object. They also 
typically measure points redun- 
dantly by producing overlapping 
erids of data. As a result, files grow 
very large and often require a re- 
duction of points using special point- 


oves the object in relation to the digitizer. 
)bject is mounted on the platform’s turn- 
able, which rotates the object as the digitizer 
scans its surface. The MS motion platform 
also moves the entire turntable and object in 
a linear motion. This combination of rotation 
and translation allows the digitizer to more 
completely scan the object. By way of con- 
trast, the PS motion platform version 
-_ ($8000) moves the scan head as the object 
sits still. This platform is designed for scan- 
hing the head and shoulders of live subjects. 
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: : Vision 3D Ine. 
Trumbull, CT 06611-4764 


_ Vision 3D offers the Videolaser 3D digitizer 
product, which uses a digitizing technique 
similar to that of Cyberware’s digitizers. The 
technology, which was originally developed 
by the ESNT French National Research Cen- 

ter, produces a vertical plane of light and cap- 
tures up to 15,000 points per second. The 
- company claims accuracy of +/- 0.0002 to 
0.0008 inches. Vision 3D has also developed 
a desktop digitizer, called the Micromachine 
_ 8D Videolaser, for digitizing small objects, 
- guch as dental work. The machine is in use in 
Europe, but the company has yet to sell a 
_ system in the US after two years of market- 


0. 


filtering software. 

Laser digitizers 
work by projecting 
laser light onto the 
surface of an object. 
The light is then re- 
flected back to one or 
more sensors. The 
path of light forms a 
triangle, and the an- 
gle formed at the 
point of contact with 
the object is called 
the probing angle. 
The probing angle 
decreases as the laser 
source and sensors are positioned 
closer to one another. The smaller 
the probing angle, the better the 
digitizer can probe objects with 
deep concavities, undercuts, and 
openings. 

A digitizer with a probing angle 
of 25 degrees can get into areas un- 
reachable by a digitizer with a 
probing angle of 40 degrees. How- 
ever, accuracy decreases as the size 
of the probing angle decreases. 
Therefore, developers of laser digi- 
tizers must weigh accuracy against 
the digitizer’s ability to probe 
hard-to-reach areas. 

The difficulty of reaching con- 


ing. is price ranges from $125,000 to 
$150,000 
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Polhemus 
PO Box 560 
Colchester, VT 05446 


Polhemus is among the best-known companies 
offering probe digitizers. Products from Polhe- 
mus use electromagnetic technology to locate 
the tip of the stylus as you digitize points. The 
stylus contains a magnetic sensor that receives 
Signals from magnetic transmitters mounted on 
the digitizer’s table. The user presses a foot 
switch or keypad for each point. 

The 3Space digitizer product, priced at 
$13,900, permits users to digitize objects that 
fit inside an 18-by-18-by-10-inch volume at an 
accuracy of +/- 0.032 inches. This accuracy is 
not acceptable for many engineering and man- 
ufacturing applications, but plenty good 
enough for graphics arts and animation. You 
can also use the 3SPACE product to digitize 
objects up to 60 inches in size, but with less 
accuracy. 

With magnetics, you don’t need to worry 
about having a Clear line of sight between the 
stylus tip and transmitters as you do with 
other technologies, such as laser and sonic. 
However, you cannot digitize metallic ob- 
jects. Also, large metal objects located near 


cavities and undercuts extends be- 
yond the probing angle. If a bump 
on the surface of a part obstructs 
the path of the light (light either 
coming or going), the digitizer 
must be able to recognize the ob- 
struction. If it doesn’t, the digitizer 
will miss this part of the surface. 

With the help of intelligent soft- 
ware, coupled with adequate de- 
grees of freedom between the object 
and digitizer, certain developers 
have overcome this problem. In 
these systems, the digitizer auto- 
matically probes the object from 
every angle possible until it finds all 
of the points in the concavity. The 
only restriction to this intelligent 
scanning technique is the probing 
angle. If the angle is too large, it is 
impossible for the light to get in and 
back out of the concavity. 

Still, even with these systems, it 
is difficult to capture 100 percent 
of the surface of those objects con- 
taining holes and deep concavities 
with small openings. Graphics edi- 
tors and CAD tools are available to 
patch and fix these missing sur- 
faces. Most laser digitizers bundle 
a graphics editor and provide in- 
terfaces to CAD systems. 

For the last several years, the 


the digitizer, such as desks and file cabinets, 
can adversely affect system performance. 
The unit connects to a personal computer's 
RS-232 serial port, and Polhemus offers inter- 
faces for Cadkey and Mira Imaging’s Hyper- 
Space modeling and rendering software for 
Macintosh computers. Polhemus also offers a 
product called Isotrak for $3525. It serves as 
both a digitizer and single-sensor motion track- 
er with accuracy of +/- 0.130 inches. 
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Science Accessories Corp. 
200 Watson Blvd. 

PO Box 587 

Stratford, CT 06497 


Science Accessories offers a device called the 
GP-8-3D that’s similar to the Polhemus de- 
vice in that it uses sound waves. Four micro- 
phones, mounted at the corners of a rectan- 
gular plane, receive signals from a probe that 
emits ultrasonic impulses. The microphones 
usually hang on the wall or from the ceiling. 
Four clocks, one for each microphone, time 
the impulses and calculate the location of the 
probe tip. The user presses a foot or hand 
switch for each point. The process is unaf- 
fected by common ambient noise, according 
to the company. : 

The GP-8-3D, which carries a $10,000 
price tag, allows you to digitize objects made 
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major players in the 3D digitizer 
market were Cyberware, Laser 
Design, Polhemus, and Science Ac- 
cessories. Today, they continue to 
dominate the market, but they are 
now sharing the field with several 
newcomers, including Digibotics, 
Faro Technologies, Perceptron, 
and Pixsys. All have shipped or 
plan to ship products this year. 


New Players Enter the Market 

What these newcomers bring to 
the market is the ability to mix 
clever probing techniques with 
proven technologies. That, com- 
bined with aggressive pricing, may 
provide the appeal that’s necessary 
to greatly expand the market for 
3D digitizers. 

Digibotics’ Digibot system, for 
example, combines laser technol- 
ogy and personal computing with 
speed and accuracy. The use of a 
basic ’386-based PC and Microsoft 
Windows, coupled with its RS-232 
serial interface and small size, 
makes it a true desktop peripheral. 

Faro Technologies is targeting 
the lucrative AutoCAD market 
with its Metrocom product. It is 
the only 3D digitizer company to 
offer a powerful ADS interface to 


of any material that fit inside a 9-foot work 
volume. However, if objects obstruct the line 
of sight between the probe and microphones, 


the digitizer cannot locate the point. Accuracy — 


is +/- 0.050 inches. Up to 16 sound emitters 
can be used for motion studies, robotics, and 
other applications that involve movement of 
objects. 

The company has written an interface to 
AutoCAD using the computer's keyboard 
buffer. AutoCAD commands that request 
points will accept them from the digitizer as 
the user probes the object. 
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Pixsys 
1727 Conestoga Street 
Boulder, CO 80301 


Pixsys plans to introduce a new 3D digitizer 
this month at SIGGRAPH in Chicago. The 
digitizer uses a unique combination of CCD 
(charge-coupled device) cameras and two 
LEDs (light-emitting diodes) mounted in the 
handle of a probe. The system, called the 
Firefly Electro-Optical 3D Digitizer, requires 
three or more cameras mounted above the 


work area, usually from the ceiling. Objects 


cannot obstruct the line of sight between the 
two LEDs and at least three of the cameras. 
The system must be able to calculate the in- 
tersection point of three non-parallel planes. 
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A stack of contours representing the 
head of a golf club were created by the 
Laser Design 3D digitizer. Laser 
Design’s DataSculpt software enables 
you to view, edit, and shade the 
object. 


The user presses a foot switch as he or she 


selects individual points. Accuracy is in the 


0.008- to 0.035-inch range on objects up to 


6.5 feet in size. Maximum source-to-camera 
distance is about 32.5 feet, but accuracy 
drops off as this distance increases. 

Pixsys is targeting two markets: motion 
tracking for surgical applications and CAD 
and related graphics applications, such as 
video animation. Pixsys has a keyboard buff- 
er interface to AutoCAD similar to the Science 
Accessories sonic digitizer interface. The 
company expects to price the digitizer at 


$13,000. According to company president 
Tim Feaver, the company has built about a 


dozen systems and secured two-thirds of the 
$500,000 of financing it is seeking. 
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Faro Technologies Inc. 
Industrial Division 

125 Technology Park 

Lake Mary, FL 32746-6204 


Faro Technologies introduced a portable digitiz- 
er device, called Metrocom, at the National De- 
sign Engineering Show last February. Faro calls 
it a coordinate measuring machine (CMM), yet 
it functions essentially the same as a 3D digitiz- 
er. The primary difference is that CMMs usually 
use a small ball (for example, 0.25 inches in 
size) at the tip of the probe. While most 3D 


AutoCAD. The low price, reason- 
able accuracy, and ability to han- 
dle a large work volume makes it 
an attractive choice for reverse en- 
gineering of large objects, such as 
automobile body parts. 
Perceptron offers a product 
called Lasar that blends a unique 
mix of laser and radar technology 
with a small size, portability, and 
a 126-feet ranging length. The re- 
sult is a digitizer that may open 
new markets in the theme park 
and construction industries. The 
technology also has potential for 
machine vision applications, such 
as robotic guidance and part in- 
spection. The technology may even 
make the product attractive to sur- 
geons in the operating room. 
While these new technologies 
are exciting and show impressive 
potential, no company is yet poised 
to become the AutoCAD of the 3D 
digitizer industry. The industry is 
still small, with less than 1000 
general-purpose units installed 
worldwide. That means the race to 
be the first company to produce a 
machine that copies 3D objects as 
easily as a copy machine copies pa- 
per documents is still wide 
open. CGW 


digitizers require that you work inside a specific oo | 


work volume, the Metrocom product sits at the 


center of the work volume. This approach en- 
_ ables you to digitize large objects and hard-to- 
reach areas. It is particularly useful for digitizing = 


large, complex shapes, such as boat hulls, car 
bodies, airplane parts, tubing, and furniture de- 
Signs. | 


the Metrocom is made up of rotary transduc- 
ers, one at each of its six joints. Points are 
taken by pressing one of two switches locat- 


ed in the handle of the probe. The system : 


connects to a PC’s standard RS-232 serial 


port, and the company offers an interface to _ 
AutoCAD using the AutoCAD Development 


System (ADS), which enables a user to send 
points directly into AutoCAD. The company 
has also developed a similar interface for — 
Cadkey using Cadkey’s CADL programming : 

language. 


The company offers two versions of the 


product. Both can digitize a 6.5-foot diameter 
without moving the device. The $9900 ver- 
sion is accurate to +/- 0.016 inches and 
weighs 13 pounds. The $24,900 version is 
accurate to +/- 0.005 inches and weighs 20 
- pounds. 
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The counter-balanced mechanical arm of 


ANEWERAIN 


Four Incredible Programs in One Sensational Package! 
CorelDRAW does it all! 


In the information-packed 
90s, good graphics are 
more important than ever to 
get your message across 
quickly and effectively. And 
now it’s easier than ever to 
use graphics — with 
CorelDRAW 3.0! Every- 
thing you need is in one 
Valie=packed Dox: There is 
no longer any need to buy 
Separate illustration, 
charting, painting, and 
presentation packages now 
that CorelDRAW 3.0 does it 
all with unmatched power 
and ease of use! 


And, as an Gnprecedentéed 
HONS, Corel has included a 
CD-ROM with over 12;000 
clipart images and over 250 
fonts! You'll get fingertip 
convenience for software that 
would otherwise occupy over 
500 floppy disks and cost 
thousands of dollars. It’s 
incredible Value’ for the price 
— and Corel has made it easy 
for you to experience the 
exciting power and effective- 
ness of Super graphics. That's 
why we put it all in one box! 


wen ii ORAW/ er CHART 


The world’s #1 illustration package 
with even more power 


Powerful and versatile 
data-driven charting and pictographs 


Powerful text handling: includes 
153 TrueType fonts 

Creative freedom: live blends, 
enveloping, 3D extrusions 
Precision and power: unlimited 
layers, snap-to objects 

Easy to use: online help, exciting 
interface innovations 


Great looking charts & 
pictographs: quickly and easily! 
True 3D charting: with powerful 
manipulation options 

Wide range of chart types: from 
bar to 3D to pictographs 
Powerful data management: 
DDE links or import from 
popular packages 


wen COREL wen 
PHOTO-PAINT 


Photo retouching and 
bitmap creation 


COREL SHOW 


The easiest way to 
create a presentation 


Powerful tools: create 
Stunning bitmapped pictures 
Automatic retouching filters: 
edit scanned or Kodak Photo 
CD pictures 

Color control: work in black & 
white and 24 bit color 

Easy to use and versatile 


Powerful document integration: 
bring all your OLE information 
together 

Easy slide show creation: play 
animated flicks too! 
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PC GRAPHICS! 
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indows 3.1 Compat 
1-800-836-DRAW 


W 


FAX: (613) 761-9176 CDN TEL: (613) 728-8200 


Available in 5.25" and 3.5" versions (both include bonus CD-ROM). Contact your local dealer for upgrade details. 
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In order to create sophisticated 
models and explore lighting and 
surface issues, as he has done 
with “Transbowl 2A,” artist 
Stewart McSherry has had his 
fair share of commuting. As he 
puts it, “l would drive from LA 
to the San Diego Supercomputer 


The sculpture of Plexiglas, 
steel rods, and aluminum nodes 
known as “Quasicrystal Sphere” 
is based on quasicrystal 
architecture, “a new kind of 
geometry of non-repeating 
patterns that fill three- 
dimensional space,” according 


£6 
bm interested in contorted 
shapes, complex topology, and 
things in which the exterior and 
interior become really 
confused,’ says Kent Rollins, a 
recent graduate of Harvard 
University’s Graduate School of 
Design. “I try to make images 
that are as far away as possible 
from stereotypical computer 
geometry.” That is certainly the 
case with ‘“Entern,” an Alias 
Studio creation meant to evoke the 
freak discovery of a simple 
organism, like a flatworm, with 
the mysterious presence of a 
higher-order nervous system. 


Center on the weekends, build 
models, set up renderers, and 
then let them run during the 
week.” But, he adds, “Over time, 
| started doing a lot of my work 
by modem.” 


to creator Tony Robbin, a New 


York-based artist. 


“You can’t 


make quasicrystals without the 
computer,’ adds Robbin. “1 
think they are going to become as 
big a thing as fractals, to which 


they are related.” 


Many of retired lawyer Jay 
Riskind’s images deal with the 
concept of death and how to 
approach it in a comfortable, 
almost happy way. While the 
death theme may not be obvious 
in the Chicago-based 
photographer’s piece, “Loony 
Tombs #7,” Riskind explains 
that “the piece has a mysterious 
emotionality about it that 
different people will respond 

to in different ways.”’ 
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PORTFOLIO 


A Maturi 
“Mediu 


eriving from the computer 
some heretofore unknown dis- 
play of super-reflected, poly- 
gon-loaded virtuosity has never 


automatically qualified a comput- 


er creation as a prized piece of art. 
Given the relative novelty of the 


computer as an artist’s tool, how- _ 
ever, we have tended to eagerly — 


pay homage to each new ray- > 


traced tour de force. The fact that — 
this situation has been slowly | 
changing will be clear to viewers of _ 


this month’s SIGGRAPH Art _ 


Show in Chicago, according to art 
show chair, John Grimes. 

“Now that many people can do 
it, the ‘wowie, kazowie’ effect no 
longer gains attention,” says 
Grimes, “The issues of quality of 


thought, quality of expression, and 
the meaning of the work have be- 


come more important.” 


_ Grimes points to hire 
McSherry’s “Transbow] 2A” as evi- - 


dence of this trend. While a ren- 


dering with Alias software and a © 
Silicon Graphics machine was cer- 
tainly not unique among the 1500 | 
art show entries, the piece has “a 


presence, a sense of form, a sense 
of light and depth, that just stand 
out,” says Grimes. 

Likewise, there is nothing new 


about Jay Riskind’s manipulation _ 
of photographs in “Loony Tombs 
#7,” but, says Grimes, “it has © 
some substance and a momentary 


quality that makes it interesting.” 
This year’s show attendees should, 


therefore, be provoked by images 


in which mere technique has taken 
a back seat to artistic inspira- 
tion.—Gary Pfitzer 
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David Periman’s “Alice” 
originally came about as the result 
of a local art show based on the 
subject of chairs. Perlman, an 
independent artist and professor 
of electrical engineering at the 
Rochester Institute of Tech- 
nology, created a “monster” 
chair from a scanned photograph 


v 


that he printed out on multiple 
sheets of paper. In addition, says 
Perlman, he “made the chair 
more interesting” by using the 
dithering filter in his Apple gray- 
scale scanner to convert all of the 
chair’s gray-scale values to 
either black or white. 
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: like to make painted parts 
seem like photographs and make 
photographic parts seem like 
paintings,’ says Markus Riebe, 
a computer artist and college 
teacher from Gallneukirchen, 
Austria. With his PC and Aldus 
Photostyler software, Riebe 
commingled photography and 
painting in his work “Ratte-1.” 
He further built on the mixed 
media idea by having “Ratte-1” 
output on an “aerosonic’’ machine 
that creates airbrushed prints. 


A 
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For hundreds of years, 
paintings have been painted in a 
frame. The frame has made the 
internal form,” says Sui Morita, 
the Tokyo-based artist and 
creator of “Onyx on Torus.” This 
digital painting, or set of 
paintings, takes advantage of the 
computer's ability to create in- 
ternal forms that are not limited 
to a single frame each. The 
individual frame captured here is 
based, according to Morita, 
“upon a torus looping the x,y 
coordinates.” 


Scanned objects ranging from 
Landsat photographs to gold leaf 
help to form Phillip George’s 
“Headlands and Mnemonic 
Notations’ —one of a series of 
images that function as a “visual 
diary” of his memories and 
impressions. Although the 
Sydney, Australia-based artist and 
instructor at The University of 
New South Wales does later 
transfer his images to canvas to 
gain a larger scale, the computer 
suits George’s memory-building 
process well. “The computer 
provides me with a wet 
painting,” he explains, “that | can 
continually come back to in 
digital space. The image remains 
completely malleable.” 


A 
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Attendees at last year’s 
SIGGRAPH Electronic Theatre may 
remember Ryoichiro Debuchi’s 
“Fire Beast,” with its artistic, fur- 
rendered bear. Debuchi has 

used his self-developed fur 
renderer again for this year’s art — 
show entry ‘The Raindear (sic) 
with the Twisted Horns.” Says 
the Tokyo-based artist, designer, 
and computer programmer, “I 
love novels like Alice in 
Wonderland and Through the 
Looking Glass, in which many 
funny creatures appear.’’ 
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DECWRITE FOR WINDOWS MAKES IT EASY TO CREATE AND 
MANAGE EVEN THE MOST COMPLICATED DOCUMENTS. 


DECwrite™ software 


brings unprecedented 


power to the preparation 
of complex, multi-author 
documents. Now any 
workgroup working on 
Microsoft® Windows can 
collaborate quickly and 
easily to create documents 
like technical manuals, 
research reports and bus- 
| with 


one program that com- 


iness proposals 


bines desktop publishing, 
business graphics and 
drawing tools. 
DECwrite is truly 
open, too. It allows every- 


ies 


© Digital Equipment Corporation 1992. The Digital 


as. 


“a 


at 
logo, DEC Write, VMS, VAXStation and DECStation are trademarks of Digital Equipment Corporation. Sparestation is a 
trademark of Sun Microsystems, Inc. Wordperfect is a trademark of Wordperfect Cor 
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one on the network to share 


information across Sparc- 


stations,’ VAXstations,™ 
DECstations;/™ and PCs 
running OS/2™" or 
Windows. 

Powerful as it is, 
DECwrite is easy to 
use. Just point and 
click to activate 
its features. 
Choose your 
keyboard 
set-up from pop- 
ular word processing 
programs you already 
know like WordPerfect™ 
and Microsoft Word. 
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DECwrite even allows you 

to incorporate many dif- 

ferent languages, with 

spell check, within a single 
multinational document. 

DECwrite gives you a 

new kind of power 

for a whole new 

kind of 

desktop 

publishing. 

For 


information 


more 


and a free demo 


disk, call 1-800- 
DIGITAL ext. 216. 
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est View The Hitachi 
ACCUVUE: 


All of the latest Hitachi electronics expertise 
has gone into the ACCUVUE, our newest color 
monitor. 

Auto-scanning: ACCUVUE features high-speed 
shifting from VGA through Super VGA and 
Mac® up to 1280 x 1024. 

Greater Brightness and Contrast: Colors are 
much more vivid with ACCUVUE’S superior 
contrast. An optional INVAR mask increases 
brightness. 

Crisper Images, Sharper Corners: Hitachi’s 
new ACCUFINE™ anti-glare screen minimizes 
diffusion effects to maintain sharp characters and 


HITACHI 


Hitachi America, Ltd. 
Office Automation Systems Division 


ACCUVUE and ACCUFINE are trademarks of Hitachi America, Ltd. 
Mac is a registered trademark of Apple Computer, Inc. 
Actual photographs of monitor images. 


ee The Difference In 


igh-Resolution Color 
onitors. 


fine lines. Our optional dynamic focus makes 


graphics even sharper—right to the corners. 

High Reliability: Custom LSIs and hybrid ICs 
mean fewer components, ensuring maximum 
quality and dependability. 

Multiple Applications: ACCUVUE'S wide 
variety of applications includes CAD/CAM/CAE, 
medical imaging, 3-D graphics and desktop 
publishing. 


To arrange a demonstration at your local 
ACCUVUE dealer, call Hitachi America, Ltd. at 
either (201) 573-0774 
or (510) 785-9770. oe Ce 
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Dead Gone Digital 


Computer animation lends psychedelic air 
to the Grateful Dead’s latest music video 


second set of every Grateful 

Dead show the band turns a 
corner. They enter a mu- 
sical environment with- 
out walls or structure ... 
an environment where 
rhythm, tone, color, mel- 
ody, and harmony can 
be explored without 
rules or predetermina- 
tion, a musical adven- 
ture where composition 
and performance are 
one.” (From the album 
notes by the producer of 
the Grateful Dead’s “In- 
fraRed Roses” album, 
Bob Bralove.) 

To create “InfraRed 
Roses,” Bralove sifted 
through tapes of live 
performances collected 
during the legendary 


S omewhere in the middle of the 


By Barbara Robertson 


intrigued Kreutzmann. Like the 
“InfraRed Roses” music, these 
graphics are abstract, without walls 
or obvious structure. 

“I saw Xaos’ demo reel 
and said, “This is it,” he 
says. “I removed all the 
logo stuff, put it to the 
music, showed it to the 
band, and they agreed to 
fund [the animation].” 
He contacted Xaos in 
January, and the two 
companies began col- 
laborating in February. 

The collaboration gave 
Xaos animators and pro- 
grammers a new free- 
dom to explore the limits 
of the company’s soft- 
ware within one piece, 
according to Xaos art di- 
rector Mark Malmberg. 

“There’s nothing bet- 


band’s 25-year history 
to find and then stitch 
together those moments 
where, he writes, the 


The Grateful Dead logo is transformed into a space ship in the 
band’s new music video. The video—set to a soundtrack created from 
cuts off the band’s album, ‘InfraRed Roses” —contains 3% minutes 
of computer animation created with software from Xaos. 


ter than having a client 
invite us to explore the 
outer reaches of what we 
can do,” he says. 


“Grateful Dead magic 

occurs in its highest form.” When 
you listen to “InfraRed Roses,” you 
hear abstract, improvisational mu- 
sic. There are no lyrics. It’s music 
unlike anything you’ve heard be- 
fore (unless you’ve seen the band 
perform in a live concert). 

For Justin Kreutzmann, a prin- 
ciple with Anubis Films (Marin 
County, CA) and son of Grateful 
Dead drummer Bill Kreutzmann, 
it’s music that takes you on a jour- 
ney into the future. “It was what I 
thought of when I listened to the 


Barbara Robertson is West Coast senior editor of 
Computer Graphics World. 
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music, so I thought probably other 
people did, too,” he says. When he 
thought about how to translate his 
vision into a music video, he knew 
he’d use computer animation. “It 
just seemed appropriate for the 
music,” he says. 

Through Bralove, he found Xaos 
(pronounced “chaos”), a San Fran- 
cisco-based animation house known, 
most recently, for its special effects 
work in the film The Lawnmower 
Man (see April issue.) However, it 
was the painterly, controlled ran- 
domness in Xaos’ award-winning 
“Wet Science” animation that most 


“T just told them to be 
weird until it’s too weird and then 
be a little less weird than that,” says 
Kreutzmann. 

The result: A three-and-one-half- 
minute animation with a sound- 
track created by Bralove from cuts 
off the “InfraRed Roses” album. 

It starts in relative darkness. 
You hear droning, wailing, other- 
worldly sounds. A guitar. Maybe 
youre looking under liquid. A dis- 
tant glow moves closer. In the fore- 
ground is a dark, unidentifiable 
object. Out from behind this form 
slides a skull, glowing, lightning 
bolt in its cranium. It’s the famil- 
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One Pass, 600 dpi Scanning At An 


Incredible Price. The 


The company that wrote the 
book on desktop color scanning 
sets the standard again. 
Introducing the JX-320. 

With Sharp’s patented award 
winning technology, it captures 
the entire image in one pass 
instead of three — insuring 
precise image registration. 


But that’s not the only The JX-320's_ = some of the most 
thing that makes the JX-320 "Stigngivee - SOphisticated 


superior. Sharp gave it ita clear 
versatility with an optional — a4vantage 
transparency unit that lets you work 
with more than just reflective art. 
Sharp also included a SCSI, GPIB 
or parallel interface to ensure a 
perfect fit with your system. 

The JX-320 also features variable 


© 1991 Sharp Electronics Corporation 


New Sharp JX-820. 


resolution up to true 600 dpi. 
And it has a built-in command 
set, including downloadable 
gamma tables and edge empha- 
sis, for greater image quality, as 
well as increased control over 
brightness and contrast. 
It’s even OCR compatible. 
And is bundled with 


scanning soft- 
* ware around. = 
All this technology comes "a 
from the most experienced name in 
desktop color scanners — at a price 
you won't have to think twice about. 
For more information, call 


1-800-BE-SHARP. 
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THE PC/COMPUTING 


BEST PC PRODUCTS 
= Ok a. RRL 


FROM SHARP MINDS 
COME SHARP PRODUCTS" 


iar Grateful Dead logo trans- 
formed into a space ship. The ves- 
sel passes between two large, 
throbbing creatures. The strange 
trip begins. 

Xaos animators listened to Bra- 
love’s soundtrack as they worked: 
The music, digitized from a DAT 
(digital audio tape) recording, 
played on their Silicon Graphics 
workstations. “You hear a seagull 
sound,” says Kreutzmann. “Then 
we're back to a guitar riff sound.” 

“It's funny, most animations are 
done with people’s ears plugged,” 
says Malmberg. “This is the first 
time we worked directly with sound 
and animation together in the com- 
puter. We'll do it from now on.” 

The absence of lyrics in the mu- 
sic gave the animators the freedom 
to create a visual environment 
based on an emotional response to 
the music. 

Kreutzmann brought a script to 
Xaos that described the story and a 
visual treatment to some degree, 
but as he, Anubis Films’ producer 
Gillian Grisman, and sound de- 
signer Bralove began working 
with the animators, the visuals 
changed. 

“The script described the voyage 
they wanted the animation to tell,” 
says Malmberg. “But as is typical 
in many cases with animation, 
people have a tendency to design 
too much—to have too many ele- 
ments; too much going on.” 

Malmberg believes a style of 
computer animation has developed 
that demands short pieces dense 
with activity. For example: “If you 
look at what we did for The Lawn- 
mower Man as one continuous clip, 
it’s intense and action-packed with 
dense animation worked within 
the context of the film. There are 
cuts every five seconds,” he says. 

For this animation, they chose a 
different style. Rather than bom- 
barding the viewer with images, 
they created complex environ- 
ments, then cruised through the 
scenes. “This piece iS more sus- 
tained and meditative; it’s engag- 
ing rather than assaulting,” 
Malmberg says. 

It gave Xaos animators and pro- 
grammers Roberta Brandao, Tony 
Lupidi, John Chadwick, Henry 
Preston, Hayden Landis, Ken 
Pearce, and Eric Texier the chance 
to travel, for about three minutes 
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anyway, at a more leisurely pace. 

At Xaos, the distinction between 
animator and programmer is often 
vague. Programmers are anima- 
tors. And animators use a script- 
ing language that’s almost like 
programming. “We need very spe- 
cific control to create the type of 
complex imagery we're drawn to,” 
Malmberg explains. “We’ve found 
that most interactive software 
doesn’t give you that control.” 

Instead of, say, paint- 
ing a picture, animators 
might type numbers to 
set variables within a 
script, run the script, 
and watch what hap- 
pens. For example, they 
might start with one 
image that fills the 
screen. Then, shapes 
within the image might 
melt like crayons on a 
hot sidewalk, turn wa- 
tery, or explode into 
thousands of bits. Col- 
ors might change. New 
forms might emerge. It’s 
all controlled, at a per- 
pixel level of detail, by a 
script that can call on 
numerous techniques— 
2D image processing, a 3D particle 
system—even a 38D lighting model 
in Xaos’ software. They call it 
“pixel-based animation,” even 
though it uses some 3D techniques. 

Malmberg explains that since 
each image is really just a bunch of 
numbers that represent data, in- 
formation describing surfaces of a 
3D object can be stored in the pix- 
els used for an image. 

Usually at Xaos, this data is 
used only to affect the 2D images; 
actual 3D geometric models are 
rarely generated on-screen. But for 
this animation, the animators 
needed to move objects in 3D 
space. In fact, for this piece they 
used everything in the Xaos tool- 
box and still needed more. “We cre- 
ated a lot of additional software for 
this project,” says Malmberg. 

They developed new software to 
create organic, complex shapes. 
They added a new scripting lan- 
guage to handle the integration of 
pixel-based animation, image proc- 


essing, and 3D tools. “We'd start 
with pixel-based animation and 
images, and from that we'd create 
models,” he says. “Then we'd ex- 
port models into a special 3D ren- 
derer, send them back to 2D, and 
do image processing.” 

Because the animators could alter 
a rendered scene with image proc- 
essing tools, one 3D model could be 
used to create numerous, completely 
different 2D images. For example, 
large, undulating bubbles filled 
with snippets from home movies of 
band members float through the 
foreground of one scene. These bub- 


The tie-dye explosion: In the last scene of the 
Grateful Dead’s new music video, the “planet” bursts 
and a riot of color fills the universe. 


bles, created by Brandao, were used 
in a second scene to cause a distant 
distortion in a body of water. In a 
third scene, the bubbles help simu- 
late an explosion. 

“We blended the organic 3D 
forms with the 2D pixel-based ani- 
mation a lot,” says Malmberg. 

In fact, when we left the anima- 
tion in this story, our ship had just 
passed two such organic 3D 
forms—the large, throbbing crea- 
tures which don’t really look like 
3D models at all, thanks to Xaos’ 
image processing tools. 

“The creatures maybe represent 
the last survivors of some extinct 
race,” says Malmberg, “that guide 
the ship toward the next scene.” In 
that scene, we see a kind of sea 
floor, also a 3D model, with skele- 
tal remains of other creatures and 
what Malmberg describes as 
“wormy, sort of low life forms, 
squirting around.” 

In the distance, a pyramid struc- 
ture, perhaps a volcano, is spewing 
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forth bubbles of water and light. 
The skull moves us into the bubble 
stream and we blast into outer 
space—all the while accompanied 
by the strange, abstract music of 
the Grateful Dead. The bubbles 
grow larger. Faces float within 
them—videos of band members 
and friends. 

In the last scene, we see a dark 
planet in an empty space. When 
the skull taps its side, the planet 
bursts and a riot of color fills the 
universe. “The animators call this 
scene the tie-dye explosion,” says 
Linda Jones of Xaos. 
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It’s a scene any tie-dyed-in-the- 
wool Deadhead (Grateful Dead 
fan) would love. But whether the 
music video would sell in the open 
market at a price that would pay 
for its production is a question 
Kreutzmann decided not to an- 
swer—at least not directly. 

Instead of expecting the anima- 
tion to sell on its own, he and pro- 
ducer Grisman are creating a fast- 
paced, half-hour video history of 


Macintosh-Based Package Design 


\! ext time you pick up 
a bottle of shampoo, 
conditioner, gel, or 
mousse, stop for a mo- 
ment and imagine, if 
you will, all the deci- 
sions that went into cre- 
ating such a deceptively 
simple, easily-taken- 
for-granted object. 

Someone decided how 
it would look on the 
shelf. How it would feel 
in your hand. Its size 
and color. How you dis- 
pense the contents. Is 
there a pump? Do you 
remove the cap? Does 
the cap stay attached to 
the bottle? Do you 
squeeze the container? 
Or pour out a portion? 
How much comes out at 
once? Someone, many 
someones. actually, 
labored over the smallest details. 

“We sweat every one one-hun- 
dred-thousandth of an inch,” says 
Glenn Karnish, an engineer in the 
Technical Packaging Development 
Department for Cosmair (Clark, 
NJ), the US division of Paris-based 
L’Oreal, which manufactures and 
markets cosmetics and hair-care 
products. It’s the responsibility of 
engineers in Cosmair’s packaging 
department to turn designers’ 
sketches and models into products 
that can be molded and manufac- 
tured. 

Through Karnish’s efforts, some 
of these engineers now use com- 
puter graphics software to create 
and manufacture 3D models. 
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Engineers in Cosmair’s packaging department now rely on such software 
as MacBravo, Showcase, and MacRenderman to turn designers’ sketches 
and models of hair-care packaging into products that can be molded and 

manufactured. 


When Karnish joined Cosmair 
three years ago, the company had 
one CAD system—software from 
Alias (Toronto) and Camax (Min- 
neapolis) running on a Motorola- 
based Silicon Graphics (Mountain 
View, CA) 3130 workstation. The 
original intention, he explains, 
was that a designer from New 
York would come to this depart- 
ment and work over the shoulder 
of an engineer as she or he created 
a 3D model from the designer’s 
sketch. “It didn’t work,” he says. 
Meanwhile, Karnish, who knew 
the artists were using Macintosh 
systems for product design, won- 
dered if he could engineer the de- 
signs using the same platform. 


the Grateful Dead from a lot of 
home movies of the band’s extend- 
ed family and friends. The anima- 
tion will appear at the end of the 
video—to serve as the vehicle that 
transports viewers from past and 
present on into the future. 

Called “Backstage Pass,” the 
video will be available through 
Grateful Dead Merchandising’s 
800 telephone number later this 
summer. Given the numbers of 
Deadheads and the fact that this 
type of insider history of the band 
will be rather unique, the video’s 
future seems bright. CGW 


He began looking for 
Mac-based 3D modeling 
tools that would give 
him the precision he 
needed. He found Mac- 
Bravo (Schlumberger; 
Ann Arbor, MI). “Mac- 
Bravo has good surfac- 
ing capabilities,” he 
says. “We can do com- 
plicated shapes by mov- 
ing a mouse, selecting 
icons, and pressing but- 
tons instead of typing.” 

To prove to the com- 
pany that moving onto 
Macintoshes would be 
the right direction, Kar- 
nish bought a Macin- 
tosh himself and began 
working with Mac- 
Bravo at home. He’d 
bring in files translated 
into the IGES format 
and put those files on 
the workstation to demonstrate 
the capability of the PC-based soft- 
ware. And he began working with 
other Mac software. 

When he discovered he could 
move MacBravo files into LapCAD 
(LapCAD Engineering; San Diego) 
to check bottle volumes and wall 
thicknesses, into CAM software 
from Gibbs Systems (Chatsworth, 
CA) to manufacture clay models, 
and, via RIB files, into Showcase 
and MacRenderman (Pixar; Rich- 
mond, CA) to create photo-realistic 
product simulations, he decided he 
did not need the workstation. 

Now, Karnish has a new job: 
manager of Cosmair’s new Tech- 
nology Development Center. The 
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Center now has three Mac sys- 
tems; a fourth is on order. And 
now, he has a new goal: He wants 
to get everyone involved in creat- 
ing the products—from designers 
to suppliers—on-board and work- 
ing in 3D. 

By using Showcase and Mac- 
Renderman to create presentations 
for the marketing department that 
show engineering changes—Show- 
case to move models and add 
lights, colors, and materials; Mac- 
Renderman to create the render- 
ings—he hopes he'll convince de- 
signers to begin working with 3D 
software as well. 

“T want designers to give us in- 
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formation we can use in engineer- 
ing,” he says. 

He’s using a similar “look what 
you can do” technique to convince 
suppliers to start using 3D soft- 
ware as well. Already, suppliers 
who manufacture the bottles and 
caps can call Cosmair’s PC-based 
bulletin board to see the latest en- 
gineering drawings. Karnish 
wants to go further. 

“A lot of the suppliers don’t even 
know about 3D,” he says. “They 
see what we’re doing and ask, 


Capturing the America’s Cup 


he America’s Cup may be sail- 

ing’s most prestigious event, but 
for those of us who’ve watched past 
America’s Cup races on television, 
it can be about as exciting as 
watching grass grow. 

Indeed, the two-boat contest cov- 
ers a wide expanse of ocean that’s 
four to five miles offshore, making 
it difficult for TV cameras to show 
more than one boat at a time; even 
when both boats are visible, it’s 
difficult to appreciate how fast 
they’re going or how much dis- 
tance lies between them. And for- 
get strategy; the course is so big, 
TV cameras can’t convey the ef- 
fects of such critical decisions as 
when to tack. Viewers merely see 
the crew running on the other side 
of the boat. 

However, the broadcast on 
ESPN of this year’s America’s Cup 
contest (held between the US and 
Italy off the San Diego coast in 
May) turned out to be a bit more 
exciting, thanks to a new satellite- 
based graphical tracking system 
called SailTrack. Developed for 
ESPN by Silicon Graphics (Moun- 
tain View, CA) and Trimble Navi- 
gation (Sunnyvale, CA), SailTrack 
heightens the drama of sailboat 
racing by graphically portraying 
the factors TV cameras have trou- 
ble showing, such as boat positions 
relative to both the course and to 
each other, wind conditions, and 
boat speeds. 

Furthermore, SailTrack does 


Caren D. Potter is a Trinidad, California-based free- 
lance writer. 
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By Caren D. Potter 


this in real time (well, almost— 
there is about a four- to five-second 
delay, but it was close enough for 
this viewer). When one boat tacks, 
for example, SailTrack displays its 
new direction and where it’s head- 
ed in relation to the next buoy. 
When one boat blocks the wind of 
another, the SailTrack display 
shows the speed of the second boat 
drop on a knotmeter. 


‘How did you do that?’.” Once they 
find out, Karnish believes they'll 
want to begin using the systems, 
not just look at the drawings. In 
fact, he’s so determined to show 
people what can be done, he’s put 
rendered models into his screen- 
saver program so people walking 
by his desk will look at the 3D 
models on the Mac monitor. Obvi- 
ously, he’s determined to get eve- 
ryone “on-board.” Then what? 
Someday, he believes, he’ll be able 
to set up interactive work sessions 
among designers in New York, en- 
gineers in New Jersey, and suppli- 
ers wherever they are—all work- 
ing with 3D modeling tools.—BR 


The ESPN producers had the 
chance to try out the system before 
the actual contest during the 
America’s Cup Defender Series, 
when they interspersed SailTrack 
displays with live TV images. Says 
Dave Nagle, a spokesperson for 
ESPN (Bristol, CT), “SailTrack 
provided race coverage far superior 
to previous shows that used T'V 
cameras only or a combination of 
cameras and still graphics.” 

What makes SailTrack work in 
real time is Global Positioning 


Real-time finish: Before the America’s Cup contest, SailTrack was used during the 
finals for the Louis Vuitton Cup Challenger Series (the winner of which then went on 
to race in the America’s Cup). SailTrack’s ability to track boat positions in real time 
enabled viewers to witness between New Zealand and Italy a “photo finish,” which 


is very difficult to gauge in water. 
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INTRODUCING THE First 
GRAPHICS TOOLKIT FOR THE 
X ENVIRONMENT 


re g> ee 


Until now, X-based programmers have faced a choice 
when it comes to developing applications for gaining 
insight into experimental and simulated data. You could 
either invest the man-years needed to develop and 
maintain software that implements a variety of 
visualization techniques. Or you could allow technical 
data to remain just that. Data. 

But now there’s a better way. Because now there’s 
agX/Toolmaster™ , the first visual techniques graphics 
toolkit designed for integration with the X and 
OSF/Motif™ environments, compatible with hardware 
platforms ranging from supercomputers to 
workstations. 

agX/Toolmaster includes 12 visualization- 
specific libraries with high-level single 
function calls that will drastically reduce 
application development and maintenance 
time. Take your numeric research data, 
bring it to life on the screen and 
communicate it through presentation- 


quality, scalable color hard copy in the form of 2D 

and 3D charts and images; 2D, 3D and 4D contours: 

grid and block diagrams, among others. Select from 
agX/Toolmaster's comprehensive axes, legends, and 
font systems, and your research data is ready to be 
presented at corporate management level. And you 
can add additional life by using 2 optional industry- 
specific libraries for seismic display and volume 
rendering. 

since agX/Toolmaster is fully PostScript®- and 

CGM-compatible, you can generate pictures on 

more than 100 different devices with easy data 

transfer between applications. 

SO if you've ever wished for a better, faster 
way to express technical data, the wait is 
over. Just call UNIRAS at 1-800-728-1600 

or call our European headquarters in 
Denmark at +45 31 67 22 88 for more 
information or to receive a demonstration kit. 

Or just circle the reply card. 


UNIRAS 


UNIRAS is a leading graphics application software vendor with sales offices in the U. K., Germany, France, Italy and Japan. 
©1991 UNIRAS, Inc. UNIRAS is a registered trademark and agX/Toolmaster is a trademark of UNIRAS. All other trademarks acknowledged. 
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Desktop, RISC/PC, under $10,000 ... Silicon Graphics. 


It was bound to happen. We've taken everything weve learned about visual 
computing and built it into powerful systems that everyone can afford — the 
IRIS Indigo” family. 

They pack the hot power of workstations and glide by at the cool price of PCs. 

And they’re remarkably versatile — going from conceptual design to manufac- 
turing — from fast 2D drafting through solids modeling — all with our powerful, 
renowned graphics. 

They’re standards-based machines with all the hooks and connections to fit 
easily with other systems. And with a starting price under $10,000, they bring 


Systems Integration magazine says IRIS Indigo has, “the 


best price/performance ratio we've seen on a workstation 


—or any product for that matter.” They've also been See them for yourself. Get our free 20-page full-color 
given the BYTE Award of Distinction and the Digital 


Review Editor’s Choice. 


unprecedented graphics power to more desks for less money. 


capabilities brochure, and find out where to check out the 


Copyright © 1992 Silicon Graphics, Inc. Silicon Graphics, the TRIS In a fa Be well as our full line of servers and 


Silicon Graphics logo and IRIS are registered trademarks, and supercomputers. 
IRIS Indigo is a trademark of Silicon Graphics, Inc. All other 


registered and unregistered trademarks are the sole property of SiliconGrap fics : 
their respective owners. , Call 1 (S00) 800-7441. Ext. 25 Computer Systems 


System (GPS) technology, the sat- 
ellite-based radio navigation tech- 
nology developed and maintained 
by the Department of Defense. 
Each boat is equipped with a Trim- 
ble Navigation GPS receiver. GPS 
receivers use geometric principles 
to calculate their positions (lati- 
tude, longitude, and altitude) by 
reading signals from satellites or- 
biting 11,000 miles above Earth. 

Although the typical 15- to 100- 
meter accuracy of GPS navigation 
receivers is adequate for most ma- 
rine applications, greater precision 
is needed for the America’s Cup 
races. To that end, Trimble provid- 
ed a special capability called Dif- 
ferential GPS (DGPS), which sharp- 
ens the system’s accuracy to 2 to 8 
meters. This required an addition- 
al receiver installed at a known, 
surveyed location on the highlands 
of Point Loma in San Diego. Be- 
cause the precision location of that 
receiver is established, it can dif- 
ferentiate between where a satel- 
lite says it is versus where it 
“knows” it is. The Point Loma GPS 
then calculates a correction factor 
which is sent to the boats. 

With no effort on the part of the 
crew, each boat’s position—correct- 
ed according to the Point Loma fac- 
tor—is transmitted via a Motorola 
9600-baud radio/modem to one of 
several Hayes modems also located 
on Point Loma. From there, the 
data is transmitted over trunk 
lines to a Personal Iris 4D/35, one 
of three Silicon Graphics worksta- 
tions installed at the race broad- 
cast center and linked by an Ether- 
net network. 

The 4D/35, called the telemetry 
console, runs custom SailTrack 
software that filters and smoothes 
position data and acts as a server 
for access by the other two work- 
stations. The second workstation, 
an Iris Powervision 4D/420, is the 
on-air graphics generator which 
converts boat location data to im- 
ages. Running another custom pro- 
gram, this console keeps hull, sail, 
and other geometry in memory, 
then integrates geometry with po- 
sition data to produce broadcast- 
quality, 30Hz motion. Images can 
be generated from live broadcast 
feed or from archived race data. 
The third workstation, an Iris 
Power Series 4D/210 GTX, acts as 
the director’s console. An on-air di- 
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rector selects the objects to be dis- 
played (one boat or both, knot- 
meter, wind arrows, and so on) and 
their style (complex or simple 3D 
models or 2D symbols with or 
without sails), as well as different 
views, showing boat positions from 
a bird’s-eye view, for example, or 
from the side. Here, too, custom 
software is used. 
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ing and 
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three-dimensional died or physical 
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input is only limited PY space... your 
your imagi- 
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databases for solid mode 


output is only limited 


space. 


The GP-8-3D sonic digitizer captures 
data directly from any three-dimen- 
sional object or motion. Your output can 
be flat art, contour images, dimen- 
sions for solid modeling or 

databases for robotics, 
video and film productions and 
more. 


Convert Object Data Into Digital 

Form 

Data collected from objects or 

“motion studies is processed by host 
computers and can be used to provide real- 


SailTrack is the inspiration of 
Alan Trimble, director of special 
projects at Silicon Graphics (and no 
relation to Trimble Navigation), 
who developed the software and the 
concept. The technology behind 
SailTrack, says Trimble, can aug- 
ment other T'V applications as well. 
“A lot of things are interesting but 
impossible to cover with convention- 
al means,” he says. “[SailTrack pro- 
vides] an opportunity to make many 
events more understandable to the 
average person.” CGW 
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Intergraph’s Modelview rendering/animation package 
moves from workstation to PC 


hen Huntsville, Alabama- 
based Intergraph Corp. first 
migrated to the PC platform 
with Microstation, a product that of- 
fered much the same functionality 
of the workstation-based original, 
engineers and designers were en- 
thusiastic. They were particularly 
satisfied with the PC product’s pow- 
er and efficient command syntax. 

Now, the hue and cry from Inter- 
graph users for PC options has ex- 
tended to Modelview, the compa- 
ny’s Unix-based rendering and ani- 
mation product. Intergraph has re- 
sponded to this demand with Mod- 
elview PC. Together, the PC ver- 
sions of Microstation and Model- 
view form a complete design, ren- 
dering, and animation combina- 
tion for the masses of personal 
computer users. 

One thing must be made clear 
up front: Modelview PC is not a de- 
sign package. The product as- 
sumes that a 3D model, complete 
with surfaces and colors, has al- 
ready been constructed. Modelview 
PC cannot render objects without 
surfaces (such as wireframe mod- 
els); it must have something to 
shade. Colors also must have been 
added previously so the user can 
assign different material types— 
chrome, glass, or terra cotta, for 
example—to individual colors. 

Another thing must be made 
clear: Modelview PC only uses 
model files in IGDS (Intergraph’s 
VAX CAD product) or Microsta- 
tion format. This limitation means 
that Modelview PC will be of no 
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value to users of such CAD DXF 
products as Autocad or Cadvance. 
However, at press time, Intergraph 
had announced that a means to 
import files in DXF format would 
be ready by the time of this review. 
Until the translator arrives, Mod- 
elview PC’s rendering and anima- 
tion power will be useful only to 
Intergraph users. 

Modelview PC’s image quality is 
its most noticeable characteristic. 
The product is capable of creating 
rendered images that are remark- 
able in their realism. A variety of 
materials—one sample file of a 


Ray-traced realism defines Modelview PC’s 


lavatory includes a marble faucet, 
mirrored tile on the wall, and 
chrome handles—can be convinc- 
ingly rendered with the appropri- 
ate transparency, refractivity, re- 
flectivity, and coloring. This level 
of quality has to be the final test 
for any rendering package: If the 
images don’t look great, no matter 
how many capabilities the soft- 
ware has or how easy it is to use, 
then the product misses the mark. 
Modelview PC does not miss the 
mark; it exceeds it. 

Beyond image quality, Inter- 
graph has created a product that 
offers commands in easily usable 
forms and with enough power to 
fulfill most users’ needs. For exam- 


rendering capability. 
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ple, one of the first things a user 
wants to do when rendering a mod- 
el is to choose an appropriate point 
of view. Modelview PC provides 
several ways to accomplish this. 
One way involves simply using the 
mouse to drag an icon of a “view- 
cone” so the camera (or location of 
the eye) and/or the target are 
where you want them to be. But 
you can also click on various icons 
of a camera that each have accom- 
panying arrows indicating the di- 
rection of the camera’s movement. 
Additional methods exist as well; 
one of them is certain to provide an 
easy way to get the view just right. 

Another example of Modelview 
PC’s ease of use in- 
volves the generation of 
a series of views that 
could be used for a slide 
show or an animation 
sequence. Modelview 
PC uses a tape recorder 
metaphor, allowing the 
user to move forward or 
backward through the 
series with the touch of 
a button. 

Modelview PC’s ani- 
mation capabilities are 
strong, but unless you 
read the manual careful- 
ly, you will only know 
about animation based 
on camera motion. Cam- 
era motion is cleverly es- 
tablished by identifying 
several views of the mod- 
el and specifying how many 
“tweens” (in-between views) should 
be generated between each view. 
Modelview PC then calculates the 
path of the camera by using a 
fourth-order, B-spline curve and 
generates the views for animated 
camera movement. For example, a 
user might create a path to “fly” 
over and then around a house. 

A second kind of animation, ob- 
ject motion, requires some careful 
planning while the model is still 
being generated in Microstation 
(or another Intergraph modeling 
package). Properly defined “motion 
strings” from the model must be 
utilized to create object animation 
within Modelview PC. An example 
of a motion string is the data per- 
taining to a door: its location, lim- 
its of angular movement, and ini- 
tial condition (such as “closed”). 
When Modelview PC is used to 
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render or view the model, tweens 
can once again be generated to 
give, for example, the appearance 
of the door opening. 

Quite complex animations can 
be created by combining camera 
motion sets with multiple, hierar- 
chical, object-motion sets. One In- 
tergraph video I saw features a 
clever animation of two manufac- 
turing robot arms throwing a Fris- 
bee back and forth. Another one 
includes a helicopter fly-by, com- 
plete with rotating chopper blades. 


Intuitive icons, such as the Viewfinder module's icons of camera 

functions in the menu box (with arrows indicating the direction of the 
camera's movement), add to the ease of use provided by Modelview 
PC’s Windows interface. 


One disadvantage concerning 
the animation capabilities of Mod- 
elview PC pertains to its lack of 
support for ray-traced rendering. 
An animated model will not dis- 
play the exquisite reflectivity and 
surface qualities capable with the 
rendering portion of the software. 
Another disadvantage lies in the 
fact that Intergraph tends to bury 
a description of object motion in an 
appendix to its Modelview PC 
manual. Even after the reader 
does discover the appropriate 
pages, he or she will be treated to a 
very terse discourse on what is a 
complex and powerful subject. 

Modelview PC runs under Mi- 
crosoft Windows, adding to its ease 
of use by providing a standardized 
user interface that is becoming in- 
creasingly important as software 
products become more complex. In- 
stallation is not difficult—the user 


simply executes an Install pro- 
gram from within Windows and 
follows the directions—but it does 
take some time given that a total 
of 15 high-density disks must be 
decompressed. 

The most annoying part of the 
installation process is the detest- 
able hardware lock required to run 
the software. Intergraph includes 
several warnings throughout the 
package, noting that “Intergraph 
will not replace any lost or stolen 
hardware locks,” and “Damage may 
occur to the lock if it is installed on 
the wrong port or in the wrong di- 
rection.” One statement notes, “This 
hardware lock is valuable property 
and should be protected.” 
No kidding! I found my- 
self viewing fellow office 
workers and the janitor 
with suspicion. What if 
someone really did steal 
the lock in the middle of 
a big project? I guess I'd 
have to go into another 
line of work. 

Modelview PC is or- 
ganized into several 
major modules. View- 
finder contains the cam- 
era and viewcone meta- 
phors; it allows the user 
to choose the orienta- 
tion and viewing angle. 
Material Editor lets the 
user assign material 
types to surfaces within 
the image and to design 
new material types to supplement 
those already supplied. Image 
Generation takes the view defined 
in Viewfinder and the material 
types identified in Material Editor 
and creates a rendered image. Im- 
age Display lets the results of the 
image generation be viewed. 

One option in Image Display, 
called Flix, lets the user preview 
an animation sequence in near- 
real time prior to creating a video- 
tape of the sequence. With appro- 
priate hardware, an option called 
Video will interface with profes- 
sional video equipment in either 
NTSC (National Television Sys- 
tems Committee) or PAL (Phase 
Alternation Line) formats using 
single-frame animation tech- 
niques. Modelview PC’s Pixie and 
Escher modules edit created image 
files, allowing the user to experi- 
ment with different colors and tex- 
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tures, image brightness, contrast, 
and other effects. These two mod- 
ules are, in effect, post-renderers. 

Each of Modelview PC’s modules 
delivers plenty of power; the image 
manipulation capabilities are im- 
mense. Viewfinder, for example, 
allows lighting to be established 
based on the sun’s position for a 
given Earth position at a specific 
date and time. Alternately, light- 
ing can be based on a light source 
relative to the model or from a 
generalized ambient light that il- 
luminates the model in all places 
equally. There is even a depth- 
queueing feature called “fog,” 
which lets distant parts of the im- 
age gradually fade from view. 

The Escher module includes 
some very sophisticated filters for 
edge enhancement. Using a so- 
called Laplachian filter to accentu- 
ate the detail of the edges in a ren- 
dered image, Escher also offers 
several edge-detection functions 
based on various algorithms (Rob- 
ert’s Cross, Sobel, and directional) 
so the user can manipulate the ap- 
pearance of edges in the image. 
These and other utilities allow 
post-rasterization changes to the 
image so it can be enhanced to con- 
vey the desired visual effect. 

Because Modelview PC uses this 
module organization, the user 
must plan his work ahead of time. 
First, you must take a model file 
(probably created with Microsta- 
tion) and create a view file using 
Viewfinder. You must also take 
the model file and create a materi- 
al table (in which you specify ma- 
terial types) using Material Editor. 
Next, you must combine all three 
elements—the model, the view file, 
and the material table—to gener- 
ate an image. Then, to view the 
image, you must use Image Dis- 
play. Finally, if needed, you can 
use modules such as Pixie, Escher, 
or Video to modify and output the 
image into appropriate formats. 

Perhaps these individual mod- 
ules are necessary because each 
one is so powerful in its own right, 
but the user is left with a sense of 
software that is only loosely inte- 
grated. Given the ability of a prod- 
uct such as Graphisoft (South San 
Francisco, CA) Archicad to let you 
preview a model in rendered or 
post-rendered form without exiting 
the current module, it would not 
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seem impossible in my mind that 
Intergraph could do the same 
thing. The Pixie module hints at 
this potential with its ability to al- 
low manipulations to rendered im- 
ages so the user can experiment 
with alternate color schemes, with- 
out having to go back and regener- 
ate the rendered image in the Im- 
age Generation module. 

The Modelview PC documenta- 
tion frequently shows “work 
flows,” which guide the user in an 
appropriate sequence of modules. 
This feature should prove particu- 
larly helpful to new users. In gen- 
eral, the documentation for Model- 
view PC is clear. It frequently re- 
minds users of the parameters that 


quality is remarkable. 


should be set in order to utilize a 
particular feature and also identi- 
fies the proper extension of the file 
names produced by each module. 
File extensions become very im- 
portant, because each module uses, 
as its input, the output file of an- 
other module. Common sense 
would dictate that all images from 
the same module carry a consis- 
tent naming convention; thus, the 
file name suffix is the only way to 
distinguish a teapot model file 
from a teapot view file from a tea- 
pot rendered file. 

Examples appear in the docu- 
mentation with exclamation point 
symbols. These prove helpful, but 
the product would be enhanced if it 
contained many more examples of 
how the feature could be applied. 
Pictorial examples would be espe- 
cially useful. The fact that Model- 
view PC includes on-line help in 
the Windows realm is beneficial. 


odelview PC’s retail 
price of $2500 seems 
reasonable, given its large number 
of powerful functions. The image 


Modelview PC will not run on a 
garden-variety PC. It requires at 
least a ’386-based processor, with a 
’°387-based math coprocessor (’486- 
based PCs possess integral math 
coprocessors). The files require at 
least 25M of hard disk space; more 
will be required as files are creat- 
ed. Perhaps the most difficult 
hardware requirement to meet is 
the need for RAM: Modelview PC 
requires at least 4M and prefers 
8M. Although larger banks of 
RAM are becoming more common 
in the Windows age, potential cli- 
ents are advised to check their 
hardware environments carefully 
prior to investing in Modelview 
PC. If you plan to output rendered 
images to video for full animation, 
additional hardware requirements 
must be considered. 

Modelview PC’s retail price of 
$2500 seems reason- 
able, given its large 
number of powerful 
functions. The image 
quality is remark- 
able—and that is 
what rendering is all 
about. The module 
organization gets in 
the way of smooth 
work flows in some 
places, but I found 
the power and rela- 
tive ease of use of 
Modelview PC to off- 
set that problem. 

Modelview PC’s main problem, at 
this writing, is that only people with 
the capability of generating Inter- 
graph-compatible files can use it. 
That fact may leave a lot of people 
looking longingly at the product but 
having to choose some other soft- 
ware because of their CAD or mod- 
eling environment. Intergraph 
claims that it is working quickly to 
bring its DXF translator to market 
(at press time, a June introduction 
was planned). The company does 
not plan an IGES translator. 

For engineers, modelers, and oth- 
er professionals who use Microsta- 
tion or other Intergraph products, 
Modelview PC is worth a good look 
because of the quality of its render- 
ing and the power of its animation. 
When the DXF translator is avail- 
able, others who can generate geom- 
etry files in DXF format should also 
consider giving Modelview some at- 
tention. CGW 
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nsight through images” is 
the theme of SIGGRAPH 
’92—the 19th international 
conference on computer 
graphics and interactive 
techniques. For six days this 
month (July 26—31), many of the 
leaders in the computer graphics 
industry will gather in Chicago to 
look into the future as art, science, 
and business converge to bring the 
technology out of the lab and into 
the real world. 

Chicago’s McCormick Place is 
where it will all come together. The 
latest in computer graphics hard- 
ware, software, applications, sys- 
tems, and ideas from more than 200 
vendors will be showcased in more 
than 100,000 square feet of McCor- 
mick Place North. The exhibition is 
scheduled to run three days: Tues- 
day and Wednesday (July 28 and 
29) from 10:00 a.m. to 6:00 p.m., and 
Thursday (July 30) from 10:00 a.m. 
to 3:30 p.m. This year, for the first 
time in SIGGRAPH history, attend- 
ees will be able to purchase and/or 
order merchandise right from the 
exhibit floor. 

This year’s technical program 
will include 27 courses, 11 papers, 
16 panels, and two special sessions. 
The SIGGRAPH ’92 courses are 
being held Monday, July 27, and 
Tuesday, July 28. A new element 
of the courses program this year is 
half-day courses, which will be of- 
fered on Tuesday. The full-day 
courses seek to offer a complete ex- 
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Paper Topics 


Below is a list of paper topics to 
be covered at SIGGRAPH ’92 


@ Morphing 
@ Humans and Clothing 

@ Mathematical Techniques 
e Virtual Reality 

e@ Rendering 

@ Animation 

@ Modeling 

@ Free-Form Surfaces and 

@ Deformations 

@ Hardware and Multimedia 
@ Interactive Systems and 

@ Techniques 


SIGGRAPH 


ploration of a wide range of techni- 
cal subject matter. The half-day 
courses are offered for those who 
are specifically interested in 
emerging visualization technol- 
ogies in molecular modeling, medi- 
cal visualization, printing and 
publishing, and financial services. 

The paper and panel sessions 
will run Wednesday, July 29, 
through Friday, July 31. The goal 
of the technical papers is “to bring 
new ideas to reality.” The presen- 
tations are designed to keep the in- 
dustry informed about the state of 
the art in computer graphics. The 
categories of desirable papers have 
been broadened this year to in- 
clude four new kinds of papers: 
pedagogical, cross-disciplinary, 
video, and multimedia, in addition 
to research, systems, and applica- 
tions papers. 

Panels offer “discussion, debate, 
and rare consensus.” Panel topics 
include virtual reality, digital TV, 
artificial life, graphics standards, 
hardware, color, and multimedia. 

Also on Wednesday at 8:45 a.m., 
Robert W. Lucky, executive direc- 
tor of the Communications Sci- 
ences Division of AT&T Bell Labs, 
will deliver his keynote address. 

Another focal point of the annu- 
al SIGGRAPH conference is the 
Electronic Theater, and this year’s 
show promises to present the most 
innovative new computer graphics 
animation and performance work. 
This international collection 
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touches disciplines from science 
and art to education and corporate 
communications. The evening 
shows (held in the Arie Crown 
Theatre in the lower level of the 
McCormick Place—East Building) 
are scheduled for Tuesday, July 
28, from 6:00 p.m. to 7:45 p.m. and 
from 8:45 p.m. to 10:30 p.m.; and 
Wednesday, July 29, from 7:30 
p.m. to 9:15 p.m. 

This year’s art show confirms 
that a computer-generated picture 
is worth more than a thousand 
words. The juried exhibit presents 
highly imaginative uses of comput- 
er graphics in performance, anima- 
tion, on-line and interactive works, 
gallery shows, 2D projects, and 3D 
sculpture. The show is located in 
the mezzanine of the McCormick 
Place—North Building. 

Three new features of SIG- 
GRAPH ’92 are Showcase, G-tech, 
and SIGKids. Showcase demon- 
strates leading-edge visualization 
research and applications that rely 
upon high-performance computing 
and communications, and it repre- 
sents the cooperation of business, 
academia, and government. State- 
of-the-art workstations are con- 
nected to supercomputers and 
high-resolution video displays. 

There are 45 active projects tak- 
ing place over three days. Applica- 
tions include molecular dynamics, 
nuclear power design analysis, en- 
ergy simulation, medical/biological 
imaging, brain mapping, digital 
teleconferencing, resource man- 
agement, radioastronomy, and me- 
teorology. A special area features 
the Cave, a virtual reality theater 
with 3D images projected on three 
walls and on the floor. 

G-tech shows off the latest work 
in interactive computer graphics 
and expands on SIGGRAPH’s spe- 
cial demonstrations, hypermedia 
exhibits, and virtual reality en- 
counters. 

SIGKids features projects by ju- 
nior and senior high school students 
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Listed below are some of the courses to be offered at 
SIGGRAPH ’92 


in art, programming, and science. A 
select group of students work on 
several projects at once using a vari- 
ety of visual-based media and tech- 
nologies. Presentations or short 
tutorials will be given to the 
students by guest speakers in- 
cluding Todd Rundgren of Utopia 
Software on CGI and music video, 
Leo Horowitz of Next on program- 
ming and graphics, and Dave Levit 
of VPL on audio and animation pro- 
gramming, among others.—Laur- 
een Belleville, Associate Editor 


e Introduction to Scientific Visualization Tools and Techniques 

e Graphic Design for User Interfaces 

@ Radiosity 

e@ Implementation of Immersive Virtual Environments 

e@ Causes and Cures of Performance Anxiety in Graphics Systems 

e Advanced Techniques in Human Modeling, Animation, and 
Rendering 

e Fractals: From Folk Art to Hyper-Reality 

@ The Open GL Graphics Interface 

@ Global Illumination 

e Business Visualization in Medicine 

e Computer Graphics in the Production of Ferngully...The Last 
Rainforest 

e@ Applications of Computer Graphics to Molecular Modeling 

e 3D Visualization in Medicine 


Listed below are some of the panel sessions to be offered at 
SIGGRAPH ’92 


e Graphics Software Architecture for the Future 


e Merging Digital Television, Communications, and Computing 
e Virtual Reality: Reports from the Field 

@ Progress Report from the Global Village 

e Artificial Life 

e 3D Graphics Standards Debate: PEX vs. GL 

@ Color Space Wars 

e Visualization in Computational Biology 
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Any multimedia. 
computer can 
create pre sentations. 


‘This one creates 
excitement. 


Turn a desktop demonstration into a 
moving experience. Create a training course 
that goes beyond words. Put together point- 
of-sale displays that literally sing. Do it all. 
And more. Desktop video conferencing, 
interactive information access, 3-D imaging, 
animation—your only limitation is your 
imagination. 

The PS/2°® Ultimedia™ M57 SLC is a 
complete multimedia system, including built- 
in CD-ROM XA, that’s fully expandable and 
NTSC compatible. It also comes with an 
IBM M-Audio Capture and Playback Adapter 
that delivers advanced 16-bit audio for 
quality stereo sound, and XGA graphics for 
better resolution (1,024 x 768 pixels) and 
up to 65,536 colors. So you can take advan- 
tage of multimedia technology that leads 
the industry. And with the click of a mouse, 
you can start making the most of hundreds 
of available multimedia applications— 
“plug-and-play” multimedia at its best. 

‘To find out more about how our 
Ultimedia ideas can give new life to yours, 


call 1 800 426-9402, ext. U4. 


oe -. — Gives new impact to your ideas. 
: oS : senna " | — Specifically designed for multimedia. 

| - 9° = > - — Easy to set up and use. 
— Combines text, audio and NTSC video. 


— kxpandable to meet changing needs. 


* 


*, 
- ye 
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IBM and PS/2 are registered trademarks and Ultimedia is a trademark of 
International Business Machines Corporation. ©1992 IBM Corp. 


SIGGRAPH ’92 
Product Preview 
SIGGRAPH ’92, the 19th Interna- 
tional Conference on Computer 


Graphics and Interactive Tech- 
niques, will be held July 27—31 at 
the McCormick Place in Chicago. 


Sony Video Camera 

Sony has announced a compact, high- 
performance, three-CCD video camera. 
The 1'4-pound DXC-930 Camera incor- 
porates three '4-inch IT (Interline 
Transfer) Hyper HAD sensors, de- 
signed for difficult lighting conditions, 
plus a Clear Scan function that lets 
computer displays be photographed 
without horizontal lines appearing on 
the screen. Resolution is 720 TV lines. 
Control functions can be set from ei- 
ther the camera’s rear panel or an op- 
tional RM-930 Remote Control Unit. 
Price: $5275 (DXC-930); $930 (RM-930 
Remote). Sony Corp. of America (Park 
Ridge, NJ). 
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Flat-Bed Scanner 

PixelCraft, a Xerox company, has an- 
nounced the 7650 Pro Imager, an 11.7- 
by-17-inch, flat-bed, reflective mono- 
chrome scanner. The scanner captures 
line art, continuous-tone, and halftone 
images at resolutions of up to 1200 dpi. 


PRODUCTS 


It also offers the ability to connect with 
Apple, IBM, and Sun systems through 
a variety of industry-standard inter- 
faces and software. Targeted applica- 
tions include CAD, multimedia, pre- 
press, and electronic publishing. Pixel- 
Craft Inc. (Agoura Hills, CA). 
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Take Flight 

In Booth #2234 at SIGGRAPH 792, 
Ascension Technology will introduce 
the Extended-Range Transmitter 
(XTR), an option to its Flock of Birds 
six-degrees-of-freedom input devices. 
The XTR reportedly increases the op- 
erating range from plus or minus 3 
feet to plus or minus 8 feet. The com- 
pany claims the product has applica- 
tions in areas such as virtual reality, 
animation, and biomechanical engi- 
neering. Ascension Technology Corp. 
(Burlington, VT). 


CIRCLE 162 ON INFORMATION CARD 


GIS Management 

Intergraph has introduced a data man- 
agement system that lets geographic 
information be accessed, queried, and 
analyzed by individual graphics fea- 
ture. The new MGE GeoData Manager 
(MGDM) locks in data at the feature 
level, instead of at the map sheet or 
file level, keeping unlocked features 
available to other users on a network. 
The software can manage any size da- 
tabase. A new “cover field tree” spatial 


e Time for 3D input devices worthy of their 


name 


e Time that models and motion paths can 
be captured and input with greater ease 


and accuracy 


e Time for a 3D digitizer that saves you time 


and money 
It's time for FIREFLY from Pixsys 


To learn more about how the FIREFLY 
family of 3D input device can increase 
the quality of your graphics and reduce 
time and labor costs. Call us today 
at (303) 447-0248 or write: 

Pixsys, 1727 Conestoga St., 
Boulder, CO 80301. 
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Capturing a new dimension 


indexing method enables quick re- 
trieval. The product runs on Unix 
workstations under the company’s 
Modular GIS Environment (MGE). In- 
tergraph (Huntsville, AL). 
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Image Processing 

Wavetracer has introduced image pro- 
cessing software for its massively par- 
allel Data Transport Computers. Ac- 
cording to the company, the Image 
Processing Library overcomes the bar- 
riers to supercomputer image process- 
ing, permitting development of such 
applications as medical imaging and 
movie production. Many 2D operations 
can be done in real time. Operations 
can be performed on 3D, voxel-based 
images at interactive speeds. The li- 
brary consists of algorithms written in 
MultiC. Price: $10,000. Shipment was 
expected to begin in June. Wavetracer 
(Acton, MA). 
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PCl’s Fly 


PCI has released software for terrain 
modeling. According to the company, 
Fly generates a near real-time fly- 
through of digital imagery draped over 
a digital elevation model. In contrast 
to other packages, which can take sev- 
eral minutes to generate a single 
frame, Fly does so in seconds, and of- 
ten less. The package supports envi- 


VISIT OUR 
BOOTH AT 
SIGGRAPH ‘92 


Chicago July 26-31 Exhibition July 28-30 
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Devices 


The Ascension Bird™ 
A Flock of Birds™ 


When you're working in the 3D 
world you need the best six 
degrees-of-freedom (6D) mea- 
suring device money can buy. 
That’s why we’ve introduced a 
family of Ascension Bird trackers 
for measuring the position and 
orientation of one or more small 
receivers in free space. 


Whether interacting with im- 
ages at a graphics workstation, 
tracking human motions for 
medical or animation purposes, 
or roaming about a virtual 
room, there’s an Ascension 
tracker for you. 


e All-attitude, unrestricted 
tracking without blocking or 
echo problems. 


e 100-140 measurements per 
second. 


e Multiple receiver operation: 
Track up to 20 receivers 
simultaneously without 
degradation of update rate. 


e Short, mid and long-range 
options without loss of speed 
or resolution. 


e User-selectable formats & 
access to source code. 


e Responsive customer sup- 
port. 


See us at SIGGRAPH ’92 Booth #2234 


802-655-7879 


ASCENSION 
Technology Corp. 


POB 527 
Burlington, VT 05402 
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ronmental and military applications. 
It runs on most Unix workstations, un- 
der Motif or Open Look. Price: $8000. 
The product is available. PCI Remote 
Sensing Corp. (Washington, DC). 
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Rendering on Windows 3.1 
Visual Software has released a 32-bit 
photo-realistic rendering package for 
Microsoft Windows 3.1. According to 
the company, Renderize is able to use 
all the RAM configurable on a ’386 or 
"486 PC, overcoming the 16M of RAM 
limitation of Windows 3.0. The 3.1 
platform also eases set-up system re- 
sources and virtual memory. Once set 
up, these are usable for all Windows 
3.1 applications, preventing the need 
to keep reconfiguring. Virtual memory 
lets the product respond quickly with 
visual feedback. Visual Software Inc. 
(Los Angeles). 
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Catch a New PV-Wave 


Precision Visuals has announced an 
upgrade of its PV-Wave Command 
Language (CL) software for technical 
development of data analysis and visu- 
alization programs. Version 4.0 adds 
dynamic linking and direct linking for 
easy integration with other software. 


Also new are ray-trace rendering, 
automatic calendar plots for time se- 
ries, and many other features. The 
package runs on a variety of Unix 
workstations. Price: $4500 (single 
floating license). The product was 
scheduled to ship in June. Precision 
Visuals Inc. (Boulder, CO). 
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} AVS Enhanced 

In Booth #1739 at SIGGRAPH ’92, 
Advanced Visual Systems will display 
AVS4 visualization software. New fea- 
tures in AVS4 include floating li- 
censes; the Data Viewer, a point-and- 
click interface; AVS Data Interchange 
Applications, a tool for reading user- 


supplied files into an AVS field; hier- 
archical networks that allow users to 
collapse a network of modules into a 
single icon; the module generator, a 
tool that reportedly simplifies the task 
of writing AVS modules; an enhanced 
geometry viewer, which performs a va- 
riety of graphics rendering and display 
functions; enhanced module execution, 
which includes parallel module execu- 
tion and direct module communica- 
tion; and unstructured cell data, which 
provide improved capabilities through 
new and enhanced modules. Advanced 
Visual Systems Inc. (Waltham, MA). 
CIRCLE 168 ON INFORMATION CARD 


Board Level 


Mac Il Adapter 


RasterOps has announced a 24-bit 
graphics display adapter for Mac IIs. 
The company asserts that the Paint- 
Board Li accelerates drawing speeds 
by up to 600 percent in the QuickDraw 
environment. The single-slot board 
supports block transfer, enabling large 
blocks of information to be moved 
across the NuBus at high transfer 
rates. Support is also supplied for gam- 
ma selection, extended desktop, and 
hardware pan and zoom. The product 
works with a variety of 13- to 20-inch 
displays. RasterOps Corp. (Santa 
Clara, CA). 
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PC-Based Unix 


Video Dynamics has introduced a 
high-performance accelerated display 
adapter for PC-based Unix worksta- 
tions. The SprintGXU implements a 
wide array of accelerated graphics 
functions, including BitBIT and line 
draw, and links these functions to opti- 
mized drivers for Version 11 Release 4 
of X-Windows. The adapter supports X 
Window resolutions of 1280 by 1024 in 
16 colors, 1024 by 768 in 256 colors, 
and 640 by 480 in 32,768 colors. Price: 
$499. The product is shipping. Video 
Dynamics Inc. (San Francisco). 

CIRCLE 170 ON INFORMATION CARD 


> 24-Bit Processor 

In Booth #446 at SIGGRAPH ’92, Vi- 
deoLogic will announce the Rapier 24, 
a 24-bit graphics processor designed 
for multimedia as well as graphics ap- 
plications. According to the company, 
the Rapier 24 boosts efficiency of Mi- 
crosoft Windows, Autocad, and TIGA 
applications, supplying more than 
twice the overall speed of the previous 
performance leader. The board comes 
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An Important Postscript 
to One-pass Plotting. 


* & 
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ape er gg ye wens 


Synergy’s ColorWriter™ 400 series is the only electrostatic plotter 
with Adobe's PostScript’ interpreter built right into the system. 
So in addition to 36” full color output at 400 dpi in one pass, C, 


you get perfect PostScript language printing. Fast. Easily. 
With no additional software. From plots four across at the 
standard 8%” x 11” to a full 36” wide. Soran 
Thanks to our unique one-pass architecture, both printing and 
plotting are as much as four times faster, with better registration and 
more consistent color. And with its onboard SPARC engine, the 
ColorWriter also performs as an Ethernet’ node with no special hard- 
ware or software. That makes it as easy to share in several departments ooiicesssonnnunnonpnyunsmnnpanunnpennpnn 
as It Is to use in one. - 


For more information about ColorWriter 400’s one-pass plotting =n = 
and PostScript language printing call us at 800-926-0968. COMPUTER GRAPHICS CORPORATION 
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© 1992, Synergy Computer Graphics Corp., 2945 Oakmead Village Court, Santa Clara, CA 95051. Phone: 408-988-3088; FAX: 408-988-2280. ColorWriter is a trademark of Synergy. Adobe, PostScript 
and Adobe Illustrator are trademarks of Adobe Systems Incorporated, registered in the U.S.A. and other countries. All other trademarks and registered trademarks belong to their respective holders. 
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See us at SIGGRAPH '92 
Booth 1365 


PHOTON 
THE WINDOW CONVERTER 


Photron FSC-64000VZ 
Frame Scan Converter 


The Professionals’ Choice 


Graphics courtesy of Wavefront Technologies 


The Photron FSC-64000VZ Frame Scan Converter enables 
realtime conversion of computer graphics output into 
standard PAL or NTSC format, featuring flexible display 
and operating functions and true image fidelity with no 
degradation. 


The unique Window Converter feature 
enables selection of any 640x512 pixel 
area from a 1280x1024 pixel source 
image without compression, maintain- 
ing the full resolution of the original 
image. 


if: 


AURERSTLEREEE TREN SES ERE TERRES 


Other enhanced features include: 
* Autolock 
* Full graphics display 
* Zooming 
* Built-in V-LAN-Transmitter ® 
* Flicker reduction 
* Varied output formats 


FSC-3200VZ — The Alternative Solution to Professional 
Frame Scan Conversion 
For professional 
applications demand- 
ing the same quality 
of performance as the 
FSC-64000VZ without 
window conversion 


FSC-8000—— The Personal Desktop Video Production 
Solution Affordable desktop frame-scan 
conversion for VGA 
and Macintosh ® 


® Macintosh is a registered trademark: of Apple Computer Company 
®V-LAN is a registered trademark of Videomedia, Inc. 


Distributer 


VMI , INC. A VIDEOMEDIA COMPANY 


211 Weddell Drive, Sunnyvale, CA 94089 
Phone (408) 745-1700 FAX(408)745-6721 


Manufactured by 


PHOTRON LIMITED tokyo JAPAN 
Phone (813)3486-3471 , 
FAX (813)3486-8760 
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with a video output capability, plus a 
user-installable option for full-motion, 
scalable video in a window and still- 
image video capture. VideoLogic 
(Cambridge, MA). 
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Vision Board Advances 
Visionetics will introduce VIGA+, a 
real-time, true-color image-capture 
board for IBM PCs and compatibles, in 
Booth #1458 at SIGGRAPH ’92. 
VIGA+ is the latest innovation of the 
company’s VIGA-16 board. Features of 
the new board include register com- 
patibility with Targa+, VGA/XGA 
overlay and pass-through, advanced 
chroma keying, digital special effects 
processing, dynamic genlock circuitry, 
real-time image capture and display, 
Windows driver support, video win- 
dowing, and ISA and EISA system 
compatibility. VIGA+ is expected to 
ship in the third quarter. The price of 
this board will be announced at SIG- 
GRAPH ’92. Each VIGA+ comes with 
a one-year warranty. Visionetics Inter- 
national Corp. (Torrance, CA). 
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Color Graphics Board 
Microfield Graphics will announce the 
X8 PC Color Graphics Controller in 
Booth #1253 at SIGGRAPH ’92. Re- 
portedly, the X8 provides high-speed 
image generation and manipulation, 
rapid movement of icons and windows, 
and fast generation of text and graph- 
ics. The board provides a programma- 
ble resolution of up to 1280 by 1024 
and 72Hz refresh rates with 256 simul- 
taneous colors from a palette of 16 mil- 
lion colors. The board was expected to 
be available in June. Microfield 
Graphics Inc. (Beaverton, OR). 
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> Board-Level Beauties 

In Booth #1253 at SIGGRAPH ’92, 
Imagraph will exhibit the IMH-1210 
and the ITC-1210. The IMH-1210 is a 
multi-head imaging and graphics dis- 
play solution for PC/AT, VMEbus, and 
EISA workstation environments. It in- 
corporates the TMS34020 graphics 
system processor and provides four in- 
dependent displays, each with 1280- 
by-1024-by-8 + 4 resolution and each 
with an addressable frame buffer of 
2048-by-1024-by-8-bits per pixel. Oth- 
er features include up to 8M of high- 
speed, dual-ported video memory; 4M 
of overlay memory; hardware zoom, 
pan, and scroll; and TIGA compatibil- 
ity. Prices for IMH-1210 four-head 
subsystems begin at less than $2000 
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SiliconGraphics 


Geometry Partners 


Cooperative 
Programs 


Computer Design, inc. 
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Own the complete solution: 

DesignConcept™ 3D from Computer Design, Inc. 

DesignConcept™ 3D offers 

the world's only interactive texture mapping 

software that is coupled with a dynamic, interactive 
modeler. 
Visualize 
prototypes 

constructed “ 

of both hard and soft surfaces. Cut lead time from ™ 

your product-development cycle by sending 

mathematically correct data to engineering and 

manufacturing. Make revisions easily and quickly 

to view more design options. 

Own the complete solution. 

For more information on DesignConcept™ 3D 

call Computer Design, Inc. at (616) 361-1139. 


ANNOUNCING MUTOH’S NEW FAST MOVER. 


NEW TECHNOLOGY MAKES IT PLOT FASTER, 


Everyone is simply an at the advanced 
performance delivered by Mutoh’s state-of- 
the-art pencil plotting technology. Yet 
everybody (and their business manager) 
also wants a machine that’s affordable and 
user friendly. 

Nobody could have it both ways -- until now. 
Announcing Mutoh's new XP-500 Fast Mover. 
Its performance is close to the best, but its 
price is surprisingly affordable. Once you 
check out its astonishing 4.2G acceleration, 
44.5 ips top speed, and remarkabie host of 
features, you'll be convinced that the XP-500 
is NO Compromise. After all, when it comes to 
quality piotting, Mutoh is uncompromising. 


Intelligent Pencil/Pen Plotter 


KP-500 series 


XP-501 D(A:)size/XP-500 E(Ao)size 


NEW MODEL 
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MAKES IT SELL FASTER. 


‘MMi? e= e552 5525522522552 5555% 


PHS SSS te Sera i hs 


MUTOH 1 AMERICA INC. 895 Cambridge Drive, Elk Grove 
Village, Illinois 60007 Tel: 708/952-8880. 

Fax: 708/952-8808. 

Western Office:4883 East La Palma Avenue. Suite 505, 
Anaheim California 92807 Tel: 714/779-2326. 

Fax: 714/779-0185. 

Eastern Office: 23 Walkers Brook Drive, Reading. 
Massachusetts 01867 Tel:617/942-2442 

Southeastern Office:2100 West Loop South, Suite 800, 
Houston, TX 77027. Tel: 713/850-7280. 

Fax: 713/621-4606. 

Western Canada: Vancouver Tel:(604)984-4171. 

TOLL FREE (800)663-6001. 

Eastern Canada: Toronto Tel:(416)513-7027. 

TOLL FREE (800)465-0164. 

MUTOH EUROPE GmbH. Klosterstrasse 112, 4000 
Dusseldorf 1F.R. Germany Tel:211-906940. 

Fax: 211-362128. 

MUTOH INDUSTRIES LTD. 1-3, Ikejiri 3-chome, 
Setagaya-ku, Tokyo 154 Japan. Tel:(03)5486-1111. 

Telex: 2422575 DRAMUT J Fax:(03)5486-7163 

Cable Add: DRAFTERMUTOH. 


per head. Delivery is 90 days after re- 
ceipt of order. 

The ITC-1210 is a true-color display 
system also for PC/AT, VMEbus, and 
EISA workstation environments. 
Standard features include 6M of high- 
speed, dual-ported VRAM for main im- 
age storage/display, 1M of overlay 
memory, and hardware zoom, pan, and 
scroll. The ITC-1210 provides 1280-by- 
1024-by-24 + 4 bits per pixel resolu- 
tion, interlaced or non-interlaced. This 
subsystem is TIGA-compatible. Price 
begins at $5995, and delivery is 90 
days after receipt of order. Imagraph 
Corp. (Chelmsford, MA). 
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WinSprint Boards 

Artist Graphics has announced a fam- 
ily of boards for Windows: the Win- 
Sprint 100, WinSprint 200, WinSprint 
300, WinSprint 400, and WinSprint 
500. Each board is available in a Mi- 
crochannel version. The company says 
that the WinSprint 200 runs more 
than 11 times faster than a major com- 
peting Super VGA controller. The 200 
also comes with a feature that provides 
instant access to a 2048-by-1024-pixel 
virtual window. When the 200 is used 
with a VGA monitor, the window 
stretches the virtual display area by 
more than 20 inches. Price: $395 
(WinSprint 100, with 640-by-480 reso- 
lution); $995 (WinSprint 200, with 
1024-by-768 resolution); $1695 (Win- 
Sprint 300, with 1152-by-870 resolu- 
tion); $1995 and up (WinSprint 400, 
featuring 1280-by-1024 display); 
$2795 (WinSprint 500, featuring dis- 
play of 1600-by-1200 resolution). The 
products are shipping. Artist Graphics 
(St. Paul, MN). 
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Video Board for Mac 

Micron Technology has introduced the 
Xceed MacroColor 30, a 24-bit video 
board for the Macintosh SE/30 and 
IIsi. The MacroColor 30 supports the 
new Macintosh RGB monitor at 512- 
by-384 resolution. On most 13- and 14- 
inch monitors, the product displays up 
to 16.7 million simultaneous colors at 
640-by-480 resolution. Micron provides 
a gamma color correction utility and 
MacroPaint 8/24 bit color paint pro- 
gram. The product is packaged with 
Virtual Video utility software, for use 
by CAD designers and others who re- 
quire resolution above 640 by 480. 
Price: $599. The product is available. 
Micron Technology Inc. (Boise, ID). 
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PRODUCTS 


24-bit Windows 


Radius has announced MultiView 24, 
a professional graphics board for Win- 
dows. The 24-bit, true-color board of- 
fers 1024-by-768 non-interlaced reso- 
lution and is equipped with on-board 
acceleration. According to the compa- 
ny, in an independent benchmark test 
the product outperformed three com- 
peting products by from 56 percent to 
272 percent. The company adds that, 
when running in 24-bit mode, the 
board is from three to 20 times faster 
than VGA or SuperVGA products run- 
ning the same applications in 8-bit 
mode. Price: $1999. The product was 
slated to ship March 20. Radius (San 
Jose, CA). 
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New Degree of Nth 
Nth Graphics has announced a stand- 
alone version of its Nth View software 
package, a product previously avail- 
able only with Nth Drive. According to 
the company, the new PC package en- 
ables redlining to be carried out easily, 
without the need for a CAD program. 


DIRECT 
A MAJOR 
MOTION 
PICTURE. 


Other features include instant zooms 
and pans and workstation-quality win- 
dowing. Operation requires a ’386 or 
"486 IBM-compatible computer with a 
math coprocessor, plus VGA or better 
graphics. Under Microsoft Windows, 
the product works as a DOS applica- 
tion. Nth Graphics Ltd. (Austin, TX). 
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Multilingual Modeler 

Visionael has introduced a parametric 
solids modeler, in English, French, 
German, and Kanji versions. Working 
with the Visionael system under Unix, 
Visionael 3D provides geometry cre- 
ation and computational capabilities 
for wireframe, surface, and solid geom- 
etry representation. The program uses 
a feature-based approach that permits 
creation of “intelligent models.” A hole 
in a body, for example, will change 
when the body changes. Other features 
include 3D windows, referenced views, 
and object relationships and datums. 
Visionael (Tulsa, OK). 
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- The GIG’s Up 


ElectroGIG will premiere several prod- 
ucts at SIGGRAPH ’92. The new prod- 


New TOPAS 4.0 3-D animation software 
lets you call the shots with sophisticated 
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new animation capabilities. 


See it for yourself at SIGGRAPH '92, booth #1915. 
Or call 800-44-TOPAS. 


AT&T Graphics Software Labs 
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Bigger. 


Only CalComp offers a full range of i 12 x 12, 
12 x 18, 18 x 24, 24 x 36, 36 x 48, 44 x 60 


Up to 48% less comparing suggested list prices 


of major competitors. 


More. That’s what you get. 

Less. That’s what you pay. 

It’s a clever strategy to make our 
new DrawingBoard II the #1 digi- 
tizer worldwide! 

And make no mistake, 
~ CalComp really does 
give you more. 

More sizes to 
choose from-— 
with six differ- 
ent sizes one should be just your size. 

More pen/cursor options and fea- 
tures, too, starting with a choice of 
slim, ultralight cordless or corded 
models. Cursors are available with 
either 4 or 16-buttons. Pens with two 
or three buttons, slide switch and 
dynamic sensing capabilities includ- 
ing tilt, pressure and proximity. 


Suayeg ee. 


Introducing 


More functionality comes standard. 
DrawingBoard II includes 18 user- 
recordable macro blocks in the surface 
menu, as well as up to 16 additional 
user-recordable macro 

buttons from the cur- 
sor or pen. 
And up to 
three sets of 
tablet operational formats may 
be saved and recalled with one menu 
selection. 

More compatibility. DrawingBoard II 
is available with Autodesk Device Inter- 
face, Microsoft Windows and Microsoft 
Mouse emulation, Apple Macintosh 
ADB, Sun, UNIX and X-Windows 
drivers. And with its Mac/Windows 
style graphical user interface, Drawing- 
Board installation is easy! 
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etter. 


New user-designed ultra-light cordless cursors and pens with 
” tilt, pressure and proximity sensitivity available. Corded 
models feature new super-flexible cord. Highest resolution: 
2540 lines/inch. Highest accuracy: + 0.010 inch. 


And lots more buyer protection! 
DrawingBoard II comes with a 
lifetime warranty on pen, cursors and 
tablets* a CalComp exclusive. 

Most of all, CalConip really does 
cost less. Up to 48% less comparing 
suggested retail prices. 

So when you're shopping for a new 
digitizer, remember that DrawingBoard 
II is the right choice—more and less. 

For more information, call now: 
800-932-1212. In Canada, 416-635-9010. 


Wedrawon _ 
your imagination: 


=7CalComp 


A Lockheed Company 


CalComp, P.O. Box 3250, Anaheim, Ca 92803. ©1992 CalComp. DrawingBoard and We draw on your imagination 
are trademarks of CalComp. All other product and company names are the property of their respective owners. 
*Certain restrictions apply. See warranty for details. fSuggested U.S. List Price. 
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| TMorph - pure morphing 


ucts are offered as add-on options to 
the company’s GIG 3D-Go, 3D design 
and animation software. GIG MapFac- 
tory allows the user to interactively 
generate 3D procedural and texture 
maps for use within the 3D-Go soft- 
ware. The user selects from hundreds 
of existing texture maps and then adds 
to, subtracts from, or multiplies them 
with each other, thereby generating an 
infinite number of unique maps ac- 
cording the company. 

GIG FlowMotion enables the user to 
interactively model and manipulate 
vector flow fields using geometric pri- 
mitives. Reportedly, using this tool, 
the user will be able to simulate the 
behavior of objects in wind or magnetic 
fields and incorporate these effects into 
animated sequences. | 

GIG RaySketcher enables the user 
to produce textured ray-traced images. 
The company says that once an image 
has been rendered using RaySketcher, 
it is then possible to selectively ray- 
trace parts of that image with different 
textured effects. 

Finally, the GIG NURBS Modeller 
reportedly will significantly extend the 
current capability of 3D-Go’s freeform 
modeller by allowing the user to model 
and render NURBS. 

The products are expected to be 
available in the fall. Each will cost 
$600. ElectroGIG USA (Chicago). 
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Micro Cadam Module 

Cadam has introduced Micro Cadam 
for Unix, Version 1 Release 5. The lat- 
est version of the company’s advanced 
design tools operates on IBM’s RISC 
System/6000 running AIX, taking ad- 
vantage of the multitasking functions 
of Unix. New features include raster 
capabilities and an Access module, 
meant to offer an open architecture for 
customization and third-party develop- 
ment. The package includes Micro Ca- 
dam Plus, in addition to Access and 
two other modules, Data Transfer and 
Data Exchange. The product was ex- 
pected to ship in late June. Cadam 
(Burbank, CA). 


CIRCLE 181 ON INFORMATION CARD New TOPAS 4.0 3-D animation 
software puts you in the spotlight 

with unlimited lighting capabilities. 
Sony has released the RGM-1901 Ref- 


erence Graphic Monitor. According to See it for yourself at SIGGRAPH '92, booth #1915. 


the company, the 5000 K color tem- Or call 800-44-TOPAS. 
perature maintained by the monitor is 
consistent with lighting used in graph- — 
ic arts photo studios and high-quality => Alsi Graphics Software Labs 
scanners, offering a color evaluation — 


| KATY a3) Technical Illustration 


| JAWS - Hi-res PostScript Level 2 Interpreter 
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Stand 1469 


Graphic Arts Monitor 
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“MicroStation has worked 
beyond OUr hopes * m “We're utilizing today’s high- 
tech CAD/CAM products to 


rejuvenate a truly elegant, 
almost lost art form. 
MicroStation is at the very 
core of this effort. It helps us 
understand how the Gothic 
construction of our cathedral 
was done and how to do it 
in the future.” 


“We feel that MicroStation is 
the most sophisticated, 
versatile CAD product to work 
with, and that it provides the 
best direct link with our 

machining process.” 


“MicroStation has taken away 
all the arduous work, the 
repetition — it lets us 
concentrate on the 
beautiful work.” 


“With MicroStation, 

I gain more out of the man, 
I gain more out of the 
machine, the company gains 
all around. End of story.” 


David Teitelbaum, General Partner 
Cathedral Stoneworks 
The Cathedral of 
St. John the Divine 
New York City 


a | ¥ . 
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_ ganrosition 


See us at 
SIGGRAPH, 


ss 
4 


Booth #939 


@ MicroStation 


INTERGRAPH The CAD Standard of Excellence 


For information on MicroStation, contact your authorized MicroStation dealer or call 800-345-4856 in the U.S.; outside the U.S., contact an Intergraph sales office 


’ 
Intergraph® is a registered trademark of Intergraph Corporation. MicroStation is a trademark of Bentley Systems Inc., an Intergraph affiliate. The statements contained herein do not constitute an endorsement by Cathedral Stoneworks of all 
Intergraph products and services, or of a particular Intergraph product or service, except as described herein. Copyright 1992 Intergraph Corporation, Huntsville, AL 35894-0001. DDADO80A0 
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medium that extends across environ- 
ments. The display works with any 24- 
bit RGB color graphics card that sup- 
ports a 75Hz non-interlaced vertical 
refresh rate, including several for 
Macs, PCs, and Unix computers. Price: 
$6995. The product is shipping. Sony 
Corp. of America (Park Ridge, NJ). 
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Hi-Res Projection Camera 
ForA Corp. will highlight two products 
in Booth #749 at SIGGRAPH ’92. The 
HMC-1060 projection camera system 
provides high-speed capture and dis- 
play of color images at resolutions of 
1366-by-1024 pixels. At press time, 
features to be included in the HMC- 
1060 comprised a 4:3 aspect ratio, ana- 
log RGB plus sync output, and pixel- 
by-pixel image enhancement. The sys- 
tem includes a camera head that is 
ready to accept any C-mount lens and 
utilizes the company’s “orbiting” CCD 
sensor and RGB rotary color filter 
wheel, and a camera control unit. 

The company’s SLD-200 scan line 
doubler doubles the effective scan lines 
from 525 lines to 1050 lines for com- 
posite NTSC (625 to 1250 in PAL ver- 
sion), thereby eliminating the visible 
scan lines typically encountered in 
large-screen CRT or projector systems. 
The company reports that doubling the 
number of scan lines also provides a 
smoothing of the color images. Input 
and output signals are RGB. ForA 
Corp. of America (Natick, MA). 
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Virtual Viewing 

In Booth #1344 at SIGGRAPH ’92, 
StereoGraphics will display two new 
products. CrystalEyes VR is an inter- 
active stereo 3D viewer that enables 
the user to input 3D spatial informa- 
tion into a computer. The product spec- 
ifies the viewpoint in six degrees of 
freedom and is based on ultrasound 
technology for detecting position. 

The other product to be displayed at 
SIGGRAPH ’92 is a 3D stereo projector 
that reportedly eliminates “ghosting” 
to produce clear stereo video and com- 
puter-generated images on a large 
screen. The projector, which was co-de- 
veloped by Electrohome Ltd. (Ontario), 
works with stereo-ready workstations 
and PC graphics boards, and the com- 
pany adds that it is compatible with 
both active and passive eyewear. The 
product is available immediately and 
costs from $16,000 to $21,000 includ- 
ing eyewear, infrared emitters, and in- 
stallation. StereoGraphics Corp. (San 
Rafael, CA). 
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s Am 
Introducing “OTTO: 
The First True Autosync Scan Converter. 


When you need to convert 
your high-resolution 
images to broadcast 

quality video, you need it 
done right the first time, 
without adjustments and 
configuration “guesswork”. 


Meet “OTTO”, the first 
true Autosync Scan 
Converter from the leaders 
in scan conversion 
technology. 


egy eeee 
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See us at SIGGRAPH, booth #513.” 
526 East Bidwell Street, Folsom, CA 95630 


RCH Tel: 916.983.1500 Fax: 916.983.7236 
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PURSUE A 
CAREER IN 
MODELING. 


New TOPAS 4.0 3-D animation 
software makes your work more 
attractive with enhanced rendering. 


See it for yourself at SIGGRAPH '92, booth #1915. 
Or call 800-44-TOPAS. 


—= ATel Graphics Software Labs 
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IPC and IPX 


Sun has introduced lower-priced ver- 
sions of its Sparcstation IPC computer 
and SparcEngine IPX board. The com- 
pany notes that the latest edition of 
IPC, its entry-level color workstation, 
includes the same features as the pre- 
vious release, but also comes with a 
new, mid-range, 16-inch color monitor. 
The new version of IPX contains no 
memory, in contrast to its 16M prede- 
cessor, giving the user greater flexibil- 
ity in designing embedded systems. 
The company has also announced price 
reductions on other desktop worksta- 
tion systems. Price: $5995 (Sparcsta- 
tion IPC); $6500 (SparcEngine IPX). 
The IPC is available, and the IPX was 
expected to ship in June. Sun Micro- 
systems Computer Corp. (Mountain 
View, CA). 
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PEX Stations 
In Booth #756 at SIGGRAPH ’92, 
SHOgraphics will introduce the PEX- 
station 1 family of 3D graphics termi- 
nals, which are based on the PEX 3D 
graphics standard. There are three 


models in this family. The PEXstation 
1, for applications requiring funda- 
mental 3D performance and functiona- 
lity, achieves a display speed of more 
than 35,000 Gouraud-shaded triangles 
per second. It is field-upgradable to the 
ST and SX models. 

The PEXstation 1/ST is a mid-range 
system. It includes a proprietary pixe- 
lization processor that the company 
claims more than triples the 3D ren- 
dering performance of the basic PEX- 
station 1. The 1/ST is upgradable to a 
1/SX. 

The PEXstation 1/SX has a multi- 
processor configuration and achieves 
270,000 Gouraud-shaded triangles per 
second. The PEXstation 1 and PEXsta- 
tion 1/SX models are available imme- 
diately. The company says that the 
model 1/ST will be available later this 
year. Prices range from $11,900 to 
$24,900. SHOgraphics (Mountain 
View, CA). 
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Postscript Imagesetter 
Varityper has introduced a Postscript- 
based imagesetting system. The Series 


6000 combines Emerald RIP technol- 
ogy with 10 different resolutions. The 
company suggests that the wide range 
of resolutions raises performance by 
keeping RIPing from being done at a 
higher resolution than needed. The 
imagesetter also uses “accurate screen- 
ing,” allowing halftones to be imaged 
with the use of traditional screen an- 
gles, and controlling moire through 
the accuracy of screen corporates angle 
calculations. Varityper Inc. (East Han- 
over, NJ). 
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Package Design Made Easy 
Ashlar has released a Mac-based CAD 
application for package design and die- 
making. The company stresses that 
Score is geared to ease of use. Built 
around the functions of the company’s 
Vellum engineering, architectural, 
and graphic design software, the prod- 
uct adds several features specifically 
intended for packaging professionals. 
These include the ability to bridge de- 
signs for steel rule dies, either auto- 
matically or under direct user control. 
Price: $6000. The product is shipping. 
Ashlar Inc. (Sunnyvale, CA). 
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The Challenge: 
High Quality Color Output 


The Solution: 
Freedom of Press® Professional 


©1991 CorelDRAW! 


Discover the high quality color PostScript® language 
potential of your non-PostScript device. Call us today 
for PC, Macintosh? and UNIX solutions. 


©1991 Aldus Corporation Don Baker 


Freedom of Press Professional 
Connecting Concept to Color 


800-873-4367 


Custom Applications, Inc. 
900 Technology Park Drive ¢ Billerica MA 01821 
(508) 667-8585 ¢ FAX: (508) 667-8821 


Freedom of Press is a registered trademark of Custom Applications, Inc. PostScript is a registered trademark of Adobe Systems Incorporated. All other brand and product names are 
trademarks or registered trademarks of their respective holders. 


116 CIRCLE 57 ON INFORMATION CARD COMPUTER GRAPHICS WORLD JULY 1992 


COMPUTER GRA PHICS WO RL D PLEASE CIRCLE THE NUMBER FOR FREE INFORMATION. 


> : 6 27 2 2 36 
Reader Information Card 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 
JULY 1992 EXPIRES OCT. 1992 81 62 63 64 65 66 667 8 8 70 2 f8 4-7 % 77 % 78 ® 
PLEASE PRINT OR TYPE—MUST BE FILLED IN COMPLETELY 4 


122 123 124 125 126 127 133 134 135 136 137 
143 144 145 146 9 2 153 154 155 156 157 


0 
223 224 225 226 & 29 230 % 233 234 235 236 


282 283 284 285 286 287 288 289 : 2 293 294 295 206 297 3 
30 31 3 


363 364 365 366 ° 2 373 374 375 376 378 379 380 


TELEPHONE 3. WHICH OF THE FOLLOWING BEST DESCRIBES YOUR TITLE OR OCCUPATION? 
YES, | WOULD LIKE TO CONTINUE TO RECEIVE COMPUTER (PLEASE CHECK ONE BOX ONLY) 
GRAPHICS WORLD A. () Corporate Management F. (J Data Processing Staff 
B. () Design/Engineering Management G. () Creative/Graphic Design 
SIQNATUR ecieneme = C. © Production/Plant Operations Mgmt. H. © Marketing 
1. PRIMARY BUSINESS D. () Data Processing Management i. (©) Consulting 
(PLEASE CHECK THE ONE BOX THAT BEST DESCRIBES YOUR BUSINESS E. () Design/Engineering Staff J. © Other (please specify) 
OR INDUSTRY.) 4. WHAT ARE YOUR PRINCIPAL APPLICATION AREAS FOR COMPUTER GRAPHICS? 
02 () Computer Service including Graphic Design, Time Sharing, (PLEASE CHECK ALL THAT APPLY) 
: Data Processing, Software, and Consulting 03 (J Mechanical CAD/CAM/CAE/CIM 31 (1) Videotex/interactive Video 
, 04 (J Computers and Peripherals Manufacturing 07 © Electronic CAD/CAE 35 (©) Graphic Arts/Advertising 
05 (J VAR’s, VAD’s, Systems Integrators, Dealers and Distributors 11 () Architectural CAD 39 ( Electronic Publishing/Pre-Press 
06 () Automotive, Aerospace, Machinery, Industrial Equipment, Process & Other 15 (1 Mapping 43 (1 Image Processing 
Manufacturing Industries 19 [) Medical & Scientific 47 () Technical Documentation 
f 08 LC Architecture, Engineering, Construction, including Space Planning 23 © Business & Presentation Graphics 51 © Training/Simulation 
2 10 (J Financial including Banking, Real Estate, Insurance and Brokerage 27 () Video/Film/Animation 59 (] Other (please specify) 
12 LC) Distribution including Wholesale, Retail, Restaurant, and Food Chains 5. FOR WHICH PRODUCTS DO YOU HAVE A PURCHASING INFLUENCE? 
14 () Transportation including Rail, Bus, Marine, Shipping, Auto Rental, Airline, (PLEASE CHECK ALL THAT APPLY) 
Trucking, and Air Freight 04 (Software 36 (] Monitors 
16 (J Utilities, Pipelines, Communications and Common Carriers 08 ( Printers and/or plotters 40 © Image Processing Equipment 
} 18 (J Personal and Business Services including Medical, Legal and Accounting 12 © Personal Computers 44 ( Video Equipment 
» 20 LJ) Business Services including Printing, Publishing, Advertising and 16 (] Workstations 48 © Networking Systems/Modems 
Television/Motion Picture Production and Design Studios 20 1 Minicomputers 52 0) Storage Devices 
# 22 LC Scientific and Educational Research Organizations including Geological, Marine, 24 (] Mainframes 56 ©) Presentation Systems (including Film 
Cartography, Astronomy, and Biology 28 (] Boards Records, Screen Displays) 
24 (1 Government-Military, Federal, State or Local oe ed 32 (_ Input Devices (including Scanner 60 (] Supplies & Accessories 
* 26 CL) Non-Manufacturing Industries including Exploration, Mining, Drilling, Data Tablets, Digitizers) 68 ( None of the Above 
6D pean asbontet Pua a 6. DO YOU USE OR PLAN TO PURCHASE ONE OR MORE OF THE FOLLOWING 
: PC’S/WORKSTATIONS? 
ee Cr Ce i ees 
: (PLEASE CHECK ALL THAT APPLY) 
2. ARE YOU PERSONALLY INVOLVED IN THE SPECIFYING, PURCHASE, OR 01 () Macintosh/Apple 13 LJ DEC 
AUTHORIZATION OF COMPUTER GRAPHICS PRODUCTS AND SERVICES: 05 () IBM/IBM compatible 17 QO) Sun 
A.CLYES B.[] NO 09 () HP/Apollo 21 (J Other (please specify) 


j PSRSSSAOSASSSSSSSSTRSSSESESESES SSSSSSSASSSSSSSSSETSERSTSSESSSSSSSSTESSSSSSSSRSseseses SSSSSSSSSHSSSSSSSSSISSSSSSSSSSSSSESHSSSSSSESSSSSSSSSSSSS! 


| COMPUTER GRAPHICS WORLD *s eee 


JULY 1992 EXPIRES OCT. 1992 61 62 63 64 65 66 67 «668 lhe 0 U7 72.73 4 6 TT 8 
PLEASE PRINT OR TYPE—MUST BE FILLED IN COMPLETELY : 86 88 


88 189 
204 205 206 207 210 211 212 213 214 215 216 2 218 219 220 
224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240 


3 284 285 286 287 288 289 290 291 202 293 294 295 296 297 298 299 300 
304 305 306 307 310 311 312 313 314 315 316 317 318 319. 920 
26 327 328 329 330 33 


TELEPHONE 3. WHICH OF THE FOLLOWING BEST DESCRIBES YOUR TITLE OR OCCUPATION? 
YES, | WOULD LIKE TO CONTINUE TO RECEIVE COMPUTER (PLEASE CHECK ONE BOX ONLY) 
GRAPHICS WORLD A. () Corporate Management F. () Data Processing Staff 
B. (J Design/Engineering Management G. ( Creative/Graphic Design 
SIGNATURE BATE C. (1 Production/Plant Operations Mgmt. H. () Marketing 
1. PRIMARY BUSINESS R136 DB. 0 Data Processing Management 1. (J Consulting 
(PLEASE CHECK THE ONE BOX THAT BEST DESCRIBES YOUR BUSINESS E. () Design/Engineering Staff J. () Other (please specify) 
OR INDUSTRY.) 4. WHAT ARE YOUR PRINCIPAL APPLICATION AREAS FOR COMPUTER GRAPHICS? 
02 (J Computer Service including Graphic Design, Time Sharing, (PLEASE CHECK ALL THAT APPLY) 
Data Processing, Software, and Consulting 03 ( Mechanical CAD/CAM/CAE/CIM 31 (J Videotex/Iinteractive Video 
04 () Computers and Peripherals Manufacturing 07 © Electronic CAD/CAE 35 (1 Graphic Arts/Advertising 
05 (J VAR’s, VAD’s, Systems Integrators, Dealers and Distributors 11 © Architectural CAD 39 © Electronic Publishing/Pre-Press 
06 CJ Automotive, Aerospace, Machinery, Industrial Equipment, Process & Other 15 (1 Mapping 43 ()_ Image Processing 
Manufacturing Industries 19 () Medical & Scientific 47 (© Technical Documentation 
08 ( Architecture, Engineering, Construction, including Space Planning 23 © Business & Presentation Graphics 51 (2 Training/Simulation 
10 ( Financial including Banking, Real Estate, Insurance and Brokerage 27 (1 Video/Film/Animation 59 (1 Other (please specify) 
12 (Distribution including Wholesale, Retail, Restaurant, and Food Chains 5. FOR WHICH PRODUCTS DO YOU HAVE A PURCHASING INFLUENCE? 
14 (1 Transportation including Rail, Bus, Marine, Shipping, Auto Rental, Airline, (PLEASE CHECK ALL THAT APPLY) 
Trucking, and Air Freight 04 (1 #Software 36 (] Monitors 
16 () Utilities, Pipelines, Communications and Common Carriers 08 C) Printers and/or plotters 40 (Image Processing Equipment 
.18 () Personal and Business Services including Medical, Legal and Accounting 12 © Personal Computers 44 ©] Video Equipment 
20 ( Business Services including Printing, Publishing, Advertising and 16 ( Workstations 48 ( Networking Systems/Modems 
Television/Motion Picture Production and Design Studios 20 € Minicomputers 52 ( Storage Devices 
22 ( Scientific and Educational Research Organizations including Geological, Marine, 24 C1 Mainframes 56 () Presentation Systems (including Film 
Cartography, Astronomy, and Biology 28 (] Boards Records, Screen Displays) 
24 CL) Government-Military, Federal, State or Local 32 (1 Input Devices (including Scanner 60 ( Supplies & Accessories 
26 (J Non-Manufacturing Industries including Exploration, Mining, Drilling, Data Tablets, Digitizers) 68 [ None of the Above 
RARE. ERE BO TIN 6. DO YOU USE OR PLAN TO PURCHASE ONE OR MORE OF THE FOLLOWING 
28 () Educational Institutions PC’S/WORKSTATIONS? 
38 C Other (please specify) (PLEASE CHECK ALL THAT APPLY) 
2. ARE YOU PERSONALLY INVOLVED IN THE SPECIFYING, PURCHASE, OR 01 (1 Macintosh/Apple 13 © DEC 


AUTHORIZATION OF COMPUTER GRAPHICS PRODUCTS AND SERVICES: 05 [1 IBM/IBM compatible 17 O Sun 


| NO POSTAGE © 
NECESSARY 
IF MAILED 


Comments on Editorial 


IN THE 
Material in this Issue: UNITED STATES 
ene Te acer ere) 
fees acre CEES 1A Seas aura SR] 
SAA eis 
SY 
PERRO, 
SURES RIOR rege ope 
Re ee NO EN Leg hk se 
BUSINESS REPLY MAIL anbinneammameae 
FIRST CLASS MAIL PERMIT NO.3 — _TULSA, OK 74101 REM 
POSTAGE PAID BY ADDRESSEE ne 


COMPUTER GRAPHICS WORLD 


P. O. Box 21638 
Tulsa, OK 74121-9980 


| | NO POSTAGE 
NECESSARY 


IF MAILED 


IN THE 
UNITED STATES 


Comments on Editorial 
Material in this Issue: 


BUSINESS REPLY MAIL 


FIRST CLASS MAIL PERMIT NO. 3 TULSA, OK 74101 


POSTAGE PAID BY ADDRESSEE 


COMPUTER GRAPHICS WORLD 


P. O. Box 21638 
Tulsa, OK 74121-9980 


© Watch Out for Wasatch 


Wasatch will make several announce- 
ments regarding its Wasatch Portfolio 
software in Booth #537 at SIG- 
GRAPH ’92. The company will debut 
the first version of Wasatch Portfolio 
designed to be used with mass-market- 
ed superVGA display boards. Report- 
edly, the company developed Wasatch 
Portfolio VGA in response to requests 
from users and prospects who wanted 
many of the capabilities of Portfolio 
but who didn’t need all the high-end 
painting, retouching, and scanning ca- 
pabilities. Price is $2995. 

The company will also announce 
that Wasatch Portfolio now supports 
large-format, four-color printing on 
Versatec’s 8900 family of color electro- 
static plotters. Wasatch’s “digital mez- 
zotint” technology provides high-quali- 
ty reproduction of scanned images, 
typesetting, and graphic design ele- 
ments at sizes of up to 56-by-42 inches. 
Support for the Versatec 8900 family 
is standard with both Wasatch Portfo- 
lio and Wasatch Portfolio VGA soft- 
ware. 

Finally, the company will release 
Wasatch Portfolio Software, Version 
2.4, which is designed for professional 
color labs and photo-retouchers. It per- 
forms digital image retouching, filter- 
ing, and compositing, and it corrects 
highlights, shadows, and flesh tones. 
The software provides special effects, 
photo compositing, digital paint, and a 
complete set of graphic design and 
typesetting capabilities. Wasatch 
Computer Technology Inc. (Salt Lake 
City). 
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Dazzling Mac Graphics 
Byte by Byte Corp. will exhibit the 
RISC-accelerated version of Sculpt 4D 
in Booth #2332 at SIGGRAPH ’92. 
The company claims that the speed 
with which the product ray-traces en- 
courages experimentation and depth, 
thereby producing images from a Mac 
that regularly exceed what would be 
expected from an expensive 3D work- 
station. Sculpt RISC includes a special 
version of Sculpt 4D with an AMD 
29050 RISC-accelerated NuBus board. 
The product is currently available and 
costs $10,000. Byte by Byte Corp. 
(Austin, TX). 
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A Prepress Pair 

Pre-Press Technologies has introduced 
a pair of packages for color prepress. 
The company’s new SpectreCal soft- 
ware calibrates the scanner, monitor, 
and output devices, allowing the final 
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piece to match the original art. The 
product is based on an objective meth- 
od of defining colors in 3D space, first 
developed by the Commission Interna- 
tionale l’Eclairage (CIE) and then 
adopted within the ANSI 1T8.7 stan- 
dard. The other new package, Spectre- 
Touch, supplies color correction re- 
touching capabilities to Silicon Graph- 
ics Iris Indigo PCs. Price: $1995 (Spec- 
treTouch); $100 to $2000 each (scanner 
drivers for SpectreTouch). Pre-Press 
Technologies Inc. (Carlsbad, CA). 
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> Color Correction, Take Two 
F and S will display Version 2 of The 
Kolorist, its color correction software 
package, in Booth #2334 at SIG- 
GRAPH ’92. The new package enables 
users to produce high-quality halftone 
separations from a PC. The company 
claims that this version is the only col- 
or correction software that effectively 
handles any process ink batch and pro- 
duces high-quality reproductions. The 
software is made up of three modules. 
PreHue provides users with the ability 
to view computer digitized RGB im- 
ages in CMYK before going to print. 
The Kolorist (same title as the com- 
plete package) generates four color- 
corrected Postscript files, which can be 
transferred to an imagesetter. The Ko- 
lorist Kalibration is a one-time align- 
ment between computer and imageset- 
ter that assures consistency and accu- 
racy for each image generated. The 
product is shipping and costs $995. F 
and S Inc. (Columbus, OH). 
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Postscript Interpreter 

Pipeline Associates has announced a 
Postscript Level 2 interpreter. At with 
the previously released PowerPage 
Level 1 interpreter, the new Power- 
Page Level 2 interpreter is designed to 
drive all printers, typesetters, and dis- 
play technologies. The new product 
also adds support for device-indepen- 
dent (CIE) color and JPEG compres- 
sion. The interpreter comes with 35 
fonts, all compatible with Adobe ATM. 
In addition, it can incorporate Type 1 
fonts from any foundry. Pipeline Asso- 
ciates Inc. (Morris Plains, NJ). 
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Mac Imaging Station 

Kodak has announced the PCS100 Im- 
aging Station, a Macintosh-based, col- 
or-managed workstation for the Post- 
script prepress environment. As with 
Kodak’s Unix-based workstation, 
Prophecy, the new PCS100 imple- 
ments the company’s device-indepen- 


Stereo Viewing 


Inexpensive 
3D Stereo Visualization 
for Computer Graphics 


0 Scientific Visualization 

0 Molecular Modeling 

O Mapping 

C0 CAD/CAM/CAE 

CO Computer Generated Images 
0 Video Images 


Increase Design Productivity 
Enhance Wireframes/Solids 
Reduce Time to Market 


Improve Design Presentations 


Understand Complex images 
...On All Workstations 
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For Complete Information on 
Stereo Viewing Products 
& To Order, Call 


“ ® 


tereoGirelonics 


800-783-2660 
Fax 415-459-3020 


2171 East Francisco Blvd. 
San Rafael, CA 94901 
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hot GRAPHICS KCET, SANTA BARBARA STUDIOS /KLEISER-WALCZAK 


TOPIX AIRPLANE FLOW SOLVER 


Visualization = Communication*® 


HE POWER OF VISUAL COMMUNICATION: world’s leading companies clarify new concepts, 

The power to create interest and persuade. The secure funding for new projects, improve product 
power to clarify and tluminate. The power to involve, designs, and produce corporate communications 
to build consensus and cooperation. and advertising. 

That's the power of Wavefront —the world- Don't take our word for it —see for yourself! 
wide leader in 3D graphics software for design Call 1-800-545-WAVE for our free video showing 


visualization, data analysis, event recon- how Wavefront customers use the 


struction, simulation, animation, and world’s most powerful visualization 
software. 


See you at SIGGRAPH, booth 944. 


video production. 


Using Wavefront software, the 


USA JAPAN EWROPE ASIA 
TT. 8635-96 2-8°4'17 7 T: (81) 3-334-27300 Ti(sei- Stes 45)..55 T: (81) 3-3S49-92952 
F: 805-963-0410 F: (681) 3-334-279353 es tee) S126. 44; Sb F: (81) 3-349-92954 
WAVEFRONT TECHNOLOGIES HEADQUARTERS: 530 ©. MONTECITO STREET, SANTA BARBARA, CA. 83103, U.S.A. 
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dent Precision Color Management Sys- 
tem. Images can be exported to Proph- 
ecy or output directly to four-color sep- 
arations in DXF, EPSF, or Scitex CF 
format. Price: $30,000 to $35,000. The 
product was scheduled to ship during 
the second quarter. Kodak (Billerica, 
MA). 
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PC Color Management 

Cymak Technologies and PixoArts 
have announced a collective software/ 
hardware strategy for color manage- 
ment in the desktop publishing envi- 
ronment. Cymak’s contributions are 
CymaKolor Process, a 32-bit PC board 
that accesses CMYK (Cyan, Magenta, 
Yellow, Black) colors, and CymaKolor 
Spectrum, a hardware/software product 
that shows colors on the monitor in the 
same way as they will be printed on 
the press. These two items are being 
packaged with PixoFoto Professional, 
a color-editing application from Pixo- 
Arts. Together, the products process 
CMYK, TIFF, and EPS files in real 
time. Cymak Technologies (Mountain 
View, CA); PixoArts Corporation 
(Menlo Park, CA). 

FOR INFORMATION ON CYMAK CIRCLE 195; 
FOR INFORMATION ON PIXOARTS CIRCLE 196. 


State Boundaries 


AR, LA, MS—State/County Boundaries 


Simulating Architecture 
In Booth #1066 at SIGGRAPH ’92, 
Lightscape Graphics Software will in- 
troduce Lightscape, a visualization 
system for use in 3D modeling and 
simulation applications. Reportedly, 
Lightscape incorporates both radiosity 
and ray-tracing techniques to produce 
physically accurate simulations that 
are useful for architectural design 


evaluation, presentation, and lighting 
analysis. The system consists of two 
components, a simulation module and 
an interface module. The simulation 
module contains the core of the visual- 
ization code and is completely portable 
and available to third-party developers 
for incorporation into existing 3D ap- 
plications. 
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Plus Waterbodies 


samen 


With the interface module, users can 
import geometric data, edit the data, 
set surface characteristics, and manip- 
ulate light sources. A progressive re- 
finement approach provides instanta- 
neous visual results, which continu- 
ously improve in quality. 

The visualizations are view-inde- 
pendent so the user can walk through 
the environment at any time. Report- 
edly, light source and surface charac- 
teristics can also be altered without 
starting from scratch. Lightscape 
Graphics Software (Toronto). 
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CAD for Windows 

Abbot, Foster & Hauserman Co. has 
introduced a solid modeling and wire- 
frame package for Microsoft Windows. 
3-D Minicad for MS-Windows comes 
with capabilities for mechanical draw- 
ing, landscape design, and office lay- 
out. The software allows creation of 3D 
objects that can be viewed from any 
angle, rotated, scaled, and shaded. 
Once complete, drawings can be print- 
ed, plotted, or exported to other Win- 
dows applications. Cost: $129. The 
product is available. Abbot, Foster & 
Hauserman Co. (Spokane, WA). 
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Plus Railroads 


To View The USA Any Other Way, 
You'd Just Be Scratching The Surface. 


For the in-depth surface feature data that is vital in GIS applications, come 


US GeoData 


to the source for superior digital products, US GeoData. Whether you're creating Us. Department of the Interior 
a map, preparing a soil survey or developing a resource management study, 
US GeoData should be your first choice for accurate and cost efficient data. 
Now available on magnetic tape and CD-ROM. 
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U.S. Geological Survey 
1-800-USA-MAPS 


MS 507—GD10B 
Reston, VA 22092 
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and enhance live action.” — Troy Davis, Match Frame, San Antonio, Texas 
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“It's so simple, it’s invisible. It’s a great way to do effects 


“Finally, there’s an open architecture software that any graphics user 
or 3D animator can tap into to make great effects.” — Sonja Tessari, V.P., Side Effects, Toronto 


“EDDIE gives us 2D image manipulation tools with the same kind of control 


and flexibility you see in some of the best 3D systems.” — Rick Balabuck, Northwest Imaging and FX, Vancouver 
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“Not only does EDDIE save me an incredible amount of 3D rendering time, 
but | use it for compositing, 2D motion, dissolves and DVE-type moves.” — Wally Rodriguez, Freeport MacMoran, New Orleans 


For more information or a demo reel, call (514) 272-0525 
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AGENCY — J. WALTER THOMPSON, AUSTRALIA / PRODUCTION HOUSE — FILM GRAPHICS, AUSTRALIA / ANIMATION — ANIMAL LOGIC, AUSTRALIA 
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Seeing Stars 

Lasertechnics will introduce the Star- 
Burst dual-mode color printer in Booth 
#208 at SIGGRAPH ’92. StarBurst pro- 
duces either continuous-tone images us- 
ing dye diffusion thermal transfer or 
dithered images using thermal wax 
transfer. It can also generate black-and- 
white prints or transparencies in both 
modes and is Postscript-compatible. La- 
sertechnics (Albuquerque, NM). 
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Lazerus Rises 
In Booth #1346 at SIGGRAPH ’92, 
Lazerus will premiere three products. 
ExpressSqueeze is true-color, real-time 
image and motion compression/de- 
compression software. Typical com- 
pression ratios are 10:1 for computer- 


generated images and 3:1 for complex, 
real-life images. Motion compression 
ratios, using differential compression, 
is typically 10:1 for computer-generat- 
ed imagery and 5:1 for real-life images. 
ExpressSqueeze takes TGA format, 
Radiant PIX format 24- or 32-bit files, 
or video/RGB digitized. Compressed 
data is stored in memory, then trans- 
ferred to disk. Price: $1000. 
ExpressWindows is a high-perfor- 
mance Windows driver for the Ex- 
pressWay modular line of graphics 
boards for PCs. Users can display live 
video images in high-resolution win- 
dows. ExpressWindows is included 
with every ExpressWay purchase. 
Finally, the Visualization Solution 
is a “complete scientific workstation” 
offering 64MFLOPS performance. Dis- 
play memory is reconfigurable, and 
display resolution ranges from 
NTSC/PAL to high resolution. It in- 
cludes real-time, true-color image and 
motion compression/decompression 
with an image digitizer. Also included 
is ExpressWindows. The Visualization 
Solution with 8M of VRAM, 32M of 
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MEK 


IDEK — THE FIRST COMPLETE FAMILY 


~ OF FSTCOLOR MONITORS — 


EDITORS’ 
CHOICE 


March 26, 1991 
Idek MF-5117 


IDEK’s MULTIFLAT Series of 17-Inch Color Monitors 


IDEK’s MULTIFLAT Series of 17-inch Color Monitors take 
full advantage of the remarkable properties of their Flat 
Square Tubes (FST) to deliver superior resolution and a 
sharper image that is easier on your eyes. A glimpse at 
our 17” Color Monitors reveals their matchless over- 
scanning capability that delivers a crisp, distortion-free 
display across the entire screen. 

In addition, Automatic Frequency Scanning realizes 
outstanding performance for business graphics, CAD/ 
CAM applications as well as desktop publishing on your 
Mac or IBM compatible system. 


As you can see below, whether your requirements are 
simple or complex, IDEK has the Flat Screen Color 
Monitor that’s just right for you. And priced right, too! 
See for yourself what a difference a Flat Screen Monitor 
from IDEK can make. 


MULTIFLAT Series (17" Flat CRT Monitors) 


Model H. Frequency Dot Resolution 
MF-5017 15 to 40kHz 31 1024 x 768 
MF-5117 20 to 50kHz .28 1024x 768 
MF-5217 30 to 57KHz .28 1024x 768 
MF-5317 30 to 65kHz .28 1280 x 1024 


MULTIFLAT Series (21" Flat CRT Monitors) 


Model H. Frequency Dot Resolution 
MF-5021 TSO SOK 331 1024 x 768 
MF-5121 21to50kHz ~— .31 1024 x 768 
MF-5221A 30 to 80kHz_ ~—_C.31 1280 x 1280 
MF-5321A (A/R Panel) 30 to 80kHz ~ .31 1280 x 1280 
MF-5421A (A/R Panel) 30to80kHz .26 #1600 x 1280 


* Offer valid in North America. 


IDEK also offers its 
MULTIFLAT Series of 2I1- 
inch Flat Screen Color 
Monitors that deliver the 
same superior resolution 
and performance as the 
other members of the 
IDEK lineup. 
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l1YAMA ELECTRIC CO., LTD. 

Overseas Division 

7th Fl., US Hanzomon Bldg., 2-13, Hayabusa-cho, Chiyoda-ku 
Tokyo 102, Japan 

Phone: (81) 3-3265-6081 Fax: (81) 3-3265-6083 


I1YAMA Europe B.V. 

Avio Trade Park, fase 6; Kruisweg 587 

2132 NA Hoofddorp, The Netherlands 

Phone: (31) 20 653-0797 Fax: (31) 20 653-0800 


IIYAMA North America Inc. 
650 Louis Drive, Suite 120, Warminster, PA 18974 U.S.A. 
Phone: (1) 215-957-6543 Fax: (1) 215-957-6551 
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4 QuickTime» Support : 


¢QuickPass™ 
Video Recording 


°Editmaq™ 


eDQ-232'™ Software 
Controller 


eImagenode™ 
The VideoServer™ 


DIAQUEST 


1440 SAN PABLO AVENUE 
BERKELEY CA 94702 USA 
PHONE 510 526 7167 
FAX 510 526 7073 
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See us at SIGGRAPH, booth #1549 
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DRAM, image digitizer, and 200M 
hard disk costs $20,000. Other proces- 
sor, memory, and disk options are also 
available. Lazerus (Oakland, CA). 
CIRCLE 200 ON INFORMATION CARD 


~~ Pinnacle of Still Store 
Pinnacle will introduce FlashFile in 
Booth #2315 at SIGGRAPH ’92. 
FlashFile is a full CCIR-601 (4:2:2:4) 
still store with second-user, full linear 
key and dual-channel operation. Ac- 
cording to the company, it is the only 
still store to feature virtually instant 
access to a still stack. The company 
also highlights the Flashpix menu 
structure, which instantaneously pre- 
sents a small picture of the actual still 
image as part of the menu during a 
sort or search. FlashFile includes all 
browse and control functions, along 
with complete transitions. The system 
costs $17,000. Pinnacle Systems Inc. 
(Santa Clara, CA). 
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Tons of Textures 

Texture City has announced a library 
of 24-bit texture images for CD-ROM. 
Pro 100 #1 contains 100 different 752- 
by-480-resolution images, in four dif- 
ferent formats each. Categories cov- 
ered include stone, metal, wood, earth, 
space, and more. The company stresses 
that the disk provides instant access to 
Targa, TIFF, PCX, and IFF file for- 
mats from a Mac, PC, or Amiga. This 
enables easy export to hundreds of ap- 
plication software packages, ranging 
from Autodesk 3D Studio to Ventura 
Publisher. Price: $199.95. Texture City 
(Los Angeles). 
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“~ Foursome from Extron 

In Booth #958 at SIGGRAPH ’92, Ex- 
tron Electronics will showcase four 
new products. The System 8 Switcher/ 
Controller is an eight input, one out- 
put RGB and video switcher with 
250MHz bandwidth, balanced audio- 
follow, and projector communication 
control. The switcher can be adapted to 
any digital projector environment by 
resetting the switcher’s internal con- 
figuration. The System 8 provides 
RGB with separate horizontal and ver- 
tical syne or composite sync inputs and 
outputs. The product is shipping and 
costs $3495. 

The VTG 50 video test generator 
features high-resolution and wide 
bandwidth scan format reproduction 
for testing and repairing computer 
monitors and for set-up and simulation 
of computer video for large-screen dis- 


See us at MACWorld Boston, booth #5142 W.T.C. 


plays and system installations. Price: 
$1495. 

The P/2 DA 6 is a one input, six out- 
put VGA/superVGA/XGA distribution 
amplifier. Users can distribute from 
one computer video source to six work- 
station monitors or large display moni- 
tors. It is currently shipping and costs 
$995. 

Finally, the RGB 112 is a Sun Sparc- 
station interface. Reportedly, it takes 
the 13W3 output of a color Sparcsta- 
tion and buffers the signal to the Sun 
monitor and also converts the signal to 
standard RGB sync output on BNC 
connectors for connection to compati- 
ble large-screen projection systems. 
RGB 112 interface is shipping and 
costs $595. Extron Electronics (Santa 
Fe Springs, CA). 
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Studio Venice Video 

Getris has introduced Studio Venice. 
The company emphasizes that the soft- 
ware is not just an upgrade of its Ven- 
ice digital paint and animation sys- 
tem, but a new product. The Aramis 
202, which runs the Venice Silicon Re- 
corder, can now provide from 10 to 80 
seconds of video recording and play- 
back entirely within the system, af- 
fording real-time access to any se- 
quence. New Version II modules inte- 
grate paint, animation, and real-time 
and non-real time videographic tools. 
One new tool allows faster and easier 
cel animation. Getris Images (Los An- 
geles). 
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“- High-Capacity DDR 

In Booth #1336 at SIGGRAPH 792, 
Grass Valley Group will unveil the 
DDR-4400 digital video disk recorder. 
The company says that in its basic con- 
figuration, the DDR-4400 is capable of 
recording seven minutes of component 
CCIR 601 digital video (more than 
12,000 frames) in either 525/60 or 
625/50 video standards. It can also be 
configured to record up to 15 minutes 
of composite NTSC digital video. The 
DDR-4400 features 10-bit recording 
without compression. The system con- 
troller can support up to four channels, 
each with separate I/O and storage. An 
Ethernet interface provides network 
control and file transfer. The recorder 
provides full random access to recorded 
material. Deliveries of the product are 
expected to begin in the first quarter of 
1993. Grass Valley Group, a subsid- 
iary of Tektronix Incorporated (Grass 
Valley, CA). 
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} Video Control 

In Booth #2419 at SIGGRAPH ’92, 
Diaquest will introduce the DQ-232, a 
software-only product for RS-232-con- 
trolled recorders. The DQ-232 inter- 
faces to the Sony EVO-9650 (Hi-8) ani- 
mation recorder, the Sony LVR/LVS 
5000A laser disc recorders, the Pana- 
sonic LQ-4000 and TQ-3031F disc re- 
corders, and the Pioneer VDR-V1000. 
The DQ-232 supports rotoscoping with 
a variety of frame buffers using the 
company’s Action Animator option. 
Reportedly, the DQ-232 offers direct 
interfaces to leading graphics applica- 
tions. Price: $995. Diaquest Inc. 
(Berkeley, CA). 
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> Dynamic Additions 

In Booth #2329 at SIGGRAPH ’92, 
Thomson Digital Image will exhibit 
Skeleton Editor, a character anima- 
tion tool that is integrated within Ver- 
sion 3.0 of the company’s Animator 
and Professional Animator products. 
Skeleton Editor is based on direct ki- 
nematics and reportedly allows the 
user to set up a character hierarchy 
that gives complete control over the 
character’s motion. 

TDI will also exhibit TDI Dynamics, 
an option to the company’s Explore 3.0 
product, which allows the user to de- 
form and animate objects according to 
natural and physical forces. TDI Dy- 
namics reads scripts from Explore 3D 
animation software to receive informa- 
tion regarding objects, sources, and 
trajectories. Within TDI Dynamics, 
static objects are converted to dynamic 
objects. A network of springs is auto- 


When Professionals Need 3D Objects ... 


When high quality animation, quick turn 
around, and low cost are key elements of 
your production then Viewpoint is the 
- obvious answer for your modeling needs. 
Viewpoint’s huge library of render ready 
datasets and Viewpoint's capacity to quickly 
create any custom dataset put quality, 
speed, and price on your side. 
Viewpoint can digitize any object 
and supports virtually all 3D 


formats. Th ey C all 
IEWPOIN’ 


The 3-D Object Company 


Ph. 1-800-DATA 
(328-2738) 

Ph. 1-801-224-2222 

Fax 1-801-224-2272 

International 011-801-224-2272 
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matically generated from the object’s 
geometry, and the resulting database 
allows users to deform objects by ap- 
plying groups of forces at different in- 
tensities. The package is available as 
an option to Version 3.0 of TDI’s Ex- 
plore line, which runs on Silicon 
Graphics workstations. Thomson Digi- 
tal Image (Los Angeles). 
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> Enter Eddie 
In Booth #1158 at SIGGRAPH ’92, 
Discreet Logic will showcase three 
products. Eddie is workstation-based, 
2D effects generation software for cre- 
ating film effects and enhancing 3D 
animation. The company claims that 
this is the first commercially available 
digital editing and paint software to of- 
fer morphing. 

Eddie Paint is paint software for 
film, video, and print applications. Re- 
portedly, it is fully animatable, and it 


can be combined within existing image 
processing hierarchies. Some features 
of the product-include multiple image 
inputs, multiple brushes, simplified ro- 
toscoping, and complex morphing. Ed- 
die Paint runs on the complete range 
of Silicon Graphics workstations. 


See us at Siggraph Booth #1558. 


Flame (developed by D.A. Technol- 
ogies and distributed and marketed by 
Discreet Logic) is sophisticated, on-line 
digital editing and paint software. It 
utilizes the graphics processing power 
of the Silicon Graphics VGX320 Iris 
workstation. Discreet Logic Inc. (Mon- 
treal, Quebec). 
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Video Editing Wizardry 
Videomedia will display two products 
in Booth #129 at SIGGRAPH ’92. Oz 
is a combination software and hard- 
ware Windows-based video editing sys- 
tem. It features 100 percent V-LAN 
compatibility, which provides for 
frame-accurate editing, animation con- 
trol, and the ability to display video 
from source or record decks on the PC 
screen. The system was expected to 
ship beginning in June at a price of 
$2495. It requires an IBM-compatible 
°386 or °486 computer, MS-DOS ver- 
sion 5.0, Windows 3.1, 2M of RAM 
minimum, a VGA monitor, mouse, and 
optional video-in-a-window display 
board. 

The other product is Animax, a soft- 
ware and hardware combination that 
reportedly provides professional-level 
animation control on the PC desktop. 
It utilizes the V-LAN protocol to pro- 
vide frame-accurate control for a sin- 
gle serial remote video device using 
SMPTE or EBU time code. Animax in- 
cludes a single ISA slot board, and 
software-downloadable device drivers 
for all video devices available on the 
V-LAN network. Animax was expect- 
ed to ship in June at a price of $1250. 
Videomedia Inc. (San Jose, CA). 
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} animation Update 
Electric Image will highlight in Booth 
#953 at SIGGRAPH ’92 Version 1.5 of 
its Electriclmage Animation System 
(EIAS) for the Macintosh. This version 
includes five new features. Shadow cast- 
ing allows users to create unlimited, 
anti-aliased shadows from many light 
sources. Transparency mapping allows 
users to apply a variety of glass-like ef- 
fects to models. Environmental map- 
ping adds realism by allowing objects 


PRODUCTS 


to reflect the scene around them. The 
Project Window is a new user-friendly 
interface. The event-based animation 
system allows the animator to choreo- 
graph in time, by keyframe, or by 
frame. EIAS users include motion pic- 
ture and television professionals and 
engineering, graphic design, and me- 
dia professionals. The product is ship- 
ping and costs $7495. Electric Image 
Inc. (Pasadena, CA). 

CIRCLE 85 ON INFORMATION CARD 


A NEW GENERATION IN 
VIDEO EDITING SOFTWARE 
FOR MICROSOFT® WINDOWS © 
AND THE MACINTOSH*! 


Introducing OZ - the desktop video editing software 
developed by a professional editing company with over 
18 years of experience. CHECK IT OUT: 


> Videomedia's "Park and Perform" Philosophy of 
Editing allows user to edit by pictures and sound 


UNIVERSAL 
NETWORK Hs« 


conrroL 4 Jastass "Gg while the software performs the calculations. 


Enter comments for each scene and record them in 
the edit list. 


Uses the Industry Standard V-LAN™ Network for 
frame accurate control of videotape/disc devices. 


Optional video-in-a-window optimizes desktop 
application so all editing and video functions are on 
one screen. 


The OZ/V-LAN team provides 


ANIMATION 


CONTROL + video editing in one solution. 


— 1-800-YES-VIAN 
sy TODAY 


PRICE. EXCLUDES 
V-LAN CONTROL 


For your nearest authorized V-LAN Dealer, 
ace call 408-227-9977 PST 


Videomedia, V-LAN and OZ are trademarks of Videomedia, Inc. All other trademarks are 
the property of their respective owners. 
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“_/ Hoops is Happening 
In Booth #1525 at SIGGRAPH ’92, 
Ithaca will announce the availability 
of Hoops A.I.R., an advanced rendering 
option for the Hoops Graphics System. 
According to the company, any appli- 
cation built with Hoops can seamlessly 
use Hoops A.I.R. to produce photo-real- 
istic images and animation sequences 
of application data. Both ray-tracing 
and radiosity techniques are com- 
bined. Ithaca Software (Alameda, CA). 
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“</ Graphical Library 
In Booth #486 at SIGGRAPH ’92, 
IMSL will introduce Exponent Graph- 
ics for C, a C-based graphical library 
that includes an interactive, GUI-driv- 
en tool for manipulating generated re- 
sults. The company claims that Expo- 
nent Graphics reduces the amount of 
user-written C source code by from 75 
to 95 percent. Version 1 will be avail- 
able for Sun Sparcstation, Hewlett- 
Packard 9700, Silicon Graphics Iris, 
Digital Equipment Decstation, and 
IBM RISC System/6000 workstations 
beginning August 15. The company 
expects to add other supported plat- 
forms. IMSL (Sugar Land, TX). 
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“Y Building with Figs 
In Booth #1533 at SIGGRAPH ’92, 
Liant Software will introduce FIGt, an 
object-oriented toolkit for PHIGS+ 
and PEX. Reportedly, FIGt simplifies 
and speeds up the creation of standard 
PHIGS-based graphics applications. 
Liant claims that FIGt provides an 
easy-to-use library of preprogrammed 
objects that contain information on 
generating and manipulating a given 
graphics object. Software is built by 
combining and associating objects 
rather than writing code. FIGt works 
with all the major PHIGS APIs from 
companies such as Sun, Digital, Hew- 
lett-Packard, and IBM, as well as 
Liant’s Figaro+. It is available imme- 
diately. Prices range from $1245 to 
$2245. Liant Software (San Diego). 
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Fiber-Optics 

In Booth #1770 at SIGGRAPH ’92, 
Lightwave Communications will intro- 
duce the VDE-200, a fiber-optic video 
transmission system designed specifi- 
cally for high-performance image pro- 
cessing. Reportedly, it can transmit 
full-motion, real-time video images 
from a workstation or other video 
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source to a display that is located more 
than 500 feet away. For lower-resolu- 
tion graphics (such as superVGA), 
transmission distances up to 3000 feet 
are possible. The VDE-200 comprises 
three components: a transmitter unit, 
a receiver unit, and a fiber-optic cable 
connecting the units. The VDE-200 is 
available in several different models 
with prices ranging from $995 for a 
monochrome system to $2300 for a 
four-channel system. Lightwave Com- 
munications Inc. (Milford, CT). 
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Growing Trees 

Onyx Computing has introduced Tree. 
The company explains that the new 
Macintosh software package generates 
highly convincing images of virtually 


PRODUCTS 


any kind of tree. By adjusting parame- 
ter values, the designer can evoke spe- 
cific tree types, such as poplars and 
willows, or invent new tree forms. 
Trees can be shown as they look in dif- 
ferent seasons and stages of growth. 
The images can be exported as PICT 
files for combination with photos or 
computer-modeled objects. Price: $295. 
The product was slated to ship June 
15. Onyx Computing (Cambridge, 
MA). 
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IGES Trio 

IGES Data Analysis will debut three 
new products in Booth #1934 at SIG- 
GRAPH ’92. IGESXpert is software for 
editing and browsing IGES data files. 
Using the OSF/Motif GUI, users can 
quickly and easily edit IGES files by 
pointing and clicking. The mass edit- 
ing capability allows IGES files to be 
fixed quickly when the same known 
problems are encountered on a regular 
basis. Sequence numbers and pointer 
values are automatically updated any 
time an IGES entity is changed. 
IGESXpert is available on most Unix 
and VMS workstations. Price is $3995 
for a single floating license. 


The Ins & Outs of 


high-quality 
video from... 
CHYRON iA 


AURORA/CHY 


IGESMaker is an IGES-to-Frame- 
Maker conversion utility. It translates 
complex 2D and 3D images created on 
a CAD/CAM system into fully editable 
FrameMaker drawings. FrameMaker, 
developed by Frame Technology Corp., 
is a workstation publishing software 
package used to create a range of pub- 
lication-quality documents and techni- 
cal manuals. Price starts at $995 for a 
single floating license. 

Leaf2IGES is an Interleaf-to-IGES 
conversion utility. It is designed to 
convert Interleaf graphical objects con- 
tained in an Interleaf frame to the 
IGES format. The filter accepts Inter- 
leaf 5 ASCII documents and converts 
all the Interleaf frames encountered 
into separate IGES files. Leaf2IGES is 
available on Apollo workstations with 
Domain 9.7 or later with the BSD li- 
braries installed and TCP/IP running, 
on DEC VAX systems with VMS 4.7 or 
later, on Hewlett-Packard 700 ma- 
chines with HP-UX 8.0 or greater, on 
IBM RS/6000 with IBM AIX Version 3 
or greater, and on Sun Sparcstation 
workstations with SunOS 4.0.3 or lat- 
er. Prices start at $4995 for a single 
floating license. IGES Data Analysis 
Inc. (Melrose Park, IL). 
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t SIGGRAPH. 
s hics Booth and 


RON Booth 951. 


See uS 
Silicon Grap 


Chyron, the worldwide leader in 
television graphics, introduces the 
Chyron Video Adaptor Board (CVA). 
The CVA installs easily in the GIO slot 
of Silicon Graphics’ IRIS™ Indigo, Indigo 
XS and Indigo Elan, and features full 
24 bit video output with genlock input. 


OR 


a digital version with serial 601 
inputs and outputs. 


Both provide an 8 bit alpha channel. 


IRIS Indigo™ is a Trademark 


of Silicon Graphics Inc. For additional information return 


the Reply Card or call Chyron 
Customer Relations (516) 845-2037 LItUIpD \/ 
or Fax (516) 845-5210. rl nm N 


 PESACHVRON Graphics 
Deck 265 Spagnoli Road, Melville, NY 11747 
PESA. CinMROIWN a AlLJRORA 


If you want to see the big 
picture, look to NEC. 
We make the best products 
for windows computing. 
In fact, both the 
MultiSync 5FG monitor 
and Silentwriter® Model 
95 printer were rated 
best in category 

and chosen as 

part of the ideal 
Windows PC by 

PC Computing 
magazine. 


Computers and Communications 


Even at 17” there's no 
room for improvement. 


Or, as PC Week” so nicely put it, “NEC’s MultiSync 5FG is the best 
PC monitor we’ve ever seen.” 

Wide open windows. Our FullScan™ capability delivers sharp images 
edge-to-edge with no black border. So you'll have ample room for more 
than one usable window. In fact, our flat square screen provides one of 
the largest active display areas of any 17” monitor.” 

Exceptional clarity. The polished, high-contrast screer surface provides 
improved focus and enhanced color vibrancy. So even six-point, single-pixel 
fonts are legible and details are crystal clear. Dual dynamic beam focus 
ensures consistent focus across the entire screen. And with higher refresh 
rates, you'll see rock-solid, flicker-free images. 

Standard extras. A second generation microprocessor and memory with 
digital controls automatically optimizes screen geometry. Our Reduced 
Magnetic Field™ technology means all FG™ monitors meet MPR II stan- 
dards. Of course, the 5FG is compatible with PC and 
Mac® II/Quadra™ systems and most workstations. The 


Free 17” MultiSync 
Monitor Lens 


with each 5FG purchased 
from July | to 


September 30, 1992. 


5FG supports all major video standards from VGA to 
Call NEC FastFacts at 
1-800-366-0476, 


1280 x 1024 non-interlaced at 74 Hz. And only NEC has 
request #175367 
the amazing AccuColor™ color manipulation system. for details. 


Any way you measure it, the MultiSync® 5FG is a superior monitor. 
For more information, call 1-800-NEC-INFO. (In Canada: 1-800-343-4418.) 
For immediate info via fax, call NEC FastFacts™ 1-800-366-0476, request #1741. 


Because t is the way you want to go. NE C 


THE PC/COMPUTING 


BEST PC PRODUCTS 
SD TE a 


“Reprinted trom PC Week, December 14, 1991. Copyright © 1991, Ziff Communications Company. PC Week is a registered trademark of Ziff Communications Company. *°*17" CRT yields 15.6* active display area 
MultiSync and Silentwriter are registered trademarks and FG, FullScan, Reduced Magnetic Field, AccuColor and FastFacts are trademarks of NEC Technologies, inc. All trademarks are the proper of their respective owners. © 1992 NEC Technologies, Inc. 
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View your CAD Data 
without a CAD system... 


Using the Initial Graphics 
Exchange Specification (IGES), 
IGESVIEW provides a compre- 

hensive viewing solution for 
distributing CAD data between 
CAD/CAM, Publishing and 
Manufacturing systems. 
¢ Redline/Markup 
e 3-D Support 
¢ ‘Translation to.Interleaf and 
FrameMaker 
X Windows ¢ Unix * VMS 
708-449-3430 


DA 2001 N, Janice Ave. 


Melrose. Park, EL 
IGES DATA ANALYSIS 


60160 
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tye 


Fast + Powerful + Easy to Use 
t 


Create the 3D models you've 
only dreamed about with 
HyperSpace, the world's 
leading stylus-based 3D 
digitizing/modeling system. 
Supports most 3D file formats. 


Call toll-free 800 950-6472 
or 801 466-4641 Fax 801 466-4699 


—_/ 
\ 


LA“ 
a 


Mira Imaging, Inc. 
2257 South 1100 East, Suite 1A 


Salt Lake City, Utah 84106 ® 


SHOWCASE 


Featuring 
producis, 


employment opportunities 
services, systems 
& software. 


~ 


Ifo insane 
| Co) 
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@ Custom imprinting 
#8 pin Sealing for tight, ‘scratchless’ hold 
Offering a complete line of slide mounters! 


CALL 1-800-642-6569 


Kaiser Corp. + 3555 N. Prospect + Colo. Sprgs., CO 80907 


Colo 
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ORDER YOUR 
Computer Graphics 
World BUYERS 
GUIDE NOW!!! 


100% updated for 
this edition 


ELECTROSTATIC PLOTTER 
SUPPLIES 


Graphic Controls offers electrostatic plot- 
ter supplies, both media and toner, that 
create exceptional color reproductions 
and mono- 
chrome plots, 
and are de- 
signed to fit 
Versatec, Cal- 
Comp and oth- 
ers. Send for 
a computer 
graphic sup- 
plies catalog, 
and a media 
sample kit. 
Graphic Controls, 189 Van Rensselaer 
Street, P.O. Box 1272, Buffalo, NY 
14240. 1-800-669-1535 or FAX 1-800- 
347-2420. 
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VANCOUVER 
FILM 
SCHOOL 


presents: 


3D COMPUTER 
GRAPHICS 
ANIMATION 


This 9 month program is the most 

comprehensive of its kind in North 

America and is a full immersion into 

computer graphics animation. The 

classes are integrated with a high- 

end commercial production company 

and graduates achieve a widely 

adaptable range of computer skills. 

Highlights include: 

* Low student-equipment ratio 

* 2.000 + hours of training 

* Wide range of industry software 

* Theoretical/practical experience 

* Highly skilled instructors 

* State-of-the-art workstations 

* A completed portfolio with 
commercial production value of 
$180,000 

We also offer an intensive foun- 

dation program in 16mm film 

production. For information 

call or write: 

Vancouver Film School 

400 -1168 Hamilton St. 

Vancouver, B.C. 

Canada V6B 282 


604 685-5808 


Fax: 685-5830 
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NTSC «> RGB 


HARMONIC RESE ARON, RC. 
NISC: RGB: Cosindis: = tree CAG 


INEXPENSIVELY! 


¢ RGBS to Video Encoders 

« Video to RGBS Decoders 

¢ Video and S-Video Inputs/Outputs 
¢ RGBS Switchers 

* RGBS Distribution Amps 

¢ Pro Video RGB Cables 


Harmonic Research 


193 Villanova Drive * Paramus, NJ 07652 
(201) 652-3277 


CIRCLE 108 ON INFORMATION CARD 


HiRes QFX'™ 


Introducing Version 3.0 


HiRes QFX 3.0 now operates in 32- 
bit protect mode, and features a 
redesigned menu system with 
drop-down menus, tool bar and 
color palette. Other new tools in- 
clude resizeable windows that 
scroll and zoom; ramps and color 
soreads with variable transpar- 
ency; and Draw Mode, a drawing 
module including line, oval, and 
rectangle tools; Bezier curves; and 
scaleable type. 


HiRes QFX 3.0 supports the Truevi- 
SION TARGA 16, 24, or 32, TARGA+ ANd 
AT-Vista graphics adapters for fast, 
high quality image processing, ed- 
iting and special effects. 


Ron Scott Ince 1000 Jackson Bivd 
Houston TX 77006¢713.529.5868 
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SAVE 5%-80% ON NEW 
AND USED 


Intergraph 
Silicon Graphics 
Pixar 
Scitek 
Wavefront 
Plotters 
Printers 
Film Recorders 
& much more. 


Check our prices first! 


Call Independent Computer Services 


at (713) 579-3250 
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IMAGE 
COMPRESSION 
PARALLEL JPEG 


OPTIPAC - Flexible Compression Solution 


* Color, Gray Scale and Binary Images 

¢ Lossless and 10 Controlled Quality (CQ) Modes 

¢ Varying CQ Compression Ratios in Excess of 100:1 
¢ Lossless Ratios Up to 3:1 or More 

¢ Extendible I/O Capability for Any I/O Device 

* Fully Programmable Compression Engine 

* A Single Software Interface 


Configurations: + Upto Five (5) DSPs 
¢ Software Only Version 


Standards: ° JPEG (Proposed Standard) 
¢ CCITT Group III & IV 


Speeds: Compress 512 x 400 Full Color 
Images in Less Than One (1) Second 


Advantages: * Increased Communication Rates 
¢ Increased Disk Storage Capacity 


OPTIVISION, INC. 
(800) 562-8934 (916) 756-1309 FAX 
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V-LAN 


COMPATIBLE PRODUCTS. FOR 


ANIMATION 


THE ULTIMATE CONTROL SOLUTION. 


| V-LAN™ Provipes THe Uttimate SOLUTIONS 


To Controt Your ANIMATION, MULTIMEDIA 
Anp Desxtor Vipeo PRropucTIONs. 


FRAME ACCURATE CONTROL OF VIDEOTAPE, 
VIDEODISC & OTHER VIDEO DEVICES. 


CONNECTS TO ANY COMPUTER FOR CONTROL 
(MAC, IBM, AMIGA, SILICON GRAPHICS, ETC.) 


_ ANIMATION: CONTROLLERS & VIDEO EDITORS 


SOFTWARE DOWNLOADABLE DEVICE DRIVERS 
FOR ALL APPLICABLE DEVICES 


DIGITIZING & RECORDING SOFTWARE 


* . 

Wideomedia 
cour, __1-800-YES-VLAN 
ae” —‘ziS™Sé~ (408) 227-9977 PST 
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300+ FAMILIES 


DXF, IGES & .FNT for 
3D Studio, Topas, 


Crystal 3D, Digital Arts, 
Alias and More!!! 


40 Font Pack $395 
100 Font Pack $795 


Plus Shipping & Handling 
¢ Complete Videographics 


Sales, Service & Integration 
¢ Custom Wire Frames 
¢ Custom 3D Animation 


* Rendering Services 
VECTOR ARTS 301-816-2585 


1-800-394-DRAW 
COMPUTER GRAPHICS 


Sales 
Hardware & 
Software 


Service 
Design & 


Color Output 


Support 
Training & 
Maintenance 


Also, multi-media presentation, logo 
igitizing, anmimation, slide scanning, 
color printouts and much more. 
Give us a call for our brochure. 


For More Information § 
301°816°2580 
A Division of RJ. Simpson, Lid 1 ©800°394¢3729 
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4 Unique Fonts $5.00 


dacumba Newport 
Carlsbad Lewcadia 


AT WAZ WCB: 
we Wadi 


ae | WANES EYE in atts 


Available for Mac®, IBM®, and Amiga®. 
Credit card only. Foreign add $5.00 per pkg. 


SMC Software Publishers 
(619) 931-8111 Ext. 510 
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Font Handbook 

The PostScript Font Handbook dis- 
cusses how to use Type 1 fonts to their 
maximum capability. The guide ex- 
plains font manipulation, typography 
and basic page design, the Postscript 
language, and more. Also provides a 
Postscript font directory. Addison- 
Wesley Publishing Company, 425 
pages, $24.95. 
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DOS 5 Guide 

DOS 5 covers all aspects of DOS 5, in- 
cluding fundamentals, installation, 
memory management, and new fea- 
tures and functions. The guide also 
contains a disk which enhances infor- 
mation given in the book. Random 
House Electronic Publishing (New 
York), 868 pages, $50. 
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Kodak Imaging 

Imaging By All Means. Kodak: The 
Spring/Summer 1992 Edition is avail- 
able free of charge. This 72-page guide 
features more than 300 imaging prod- 
ucts and covers imaging processes, in- 
cluding image capture, storage, man- 
agement, and sharing. 
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Digital Photography 

Digital Photography: Pictures of 
Tomorrow provides helpful informa- 
tion on digital cameras, image storage, 
transmission systems, color photo-re- 
touching software, and photographic 
printers. This guide contains diagrams 
and photographs and actual examples 
of digital photography. Micro Publish- 
ing Press (Torrance, CA), 224 pages, 
$27.95. 
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RISC Market 

Electronic Trend Publications’ (Sarato- 
ga, CA) 167-page study entitled RISC 
Impact on The Computer Market ana- 
lyzes the developments occuring in the 
market for RISC and forecasts the fu- 
ture of the impact and size of the com- 
puter market using RISC. Price: 
$1395. 

CIRCLE 144 ON INFORMATION CARD 


QuarkXPress Guide 

Desktop Typography with Quarkx- 
Press, 2nd Edition provides helpful in- 
formation on page design and typeset- 
ting using QuarkXPress for users lack- 
ing graphic arts training. The guide 
contains information on text sizes and 


132 


RESOURCES 


fonts, headers and footers, kerning and — i 
spacing, bylines and captions, and | | 


more. Windcrest/McGraw-Hill (Blue 
Ridge Summit, PA), 224 pages, $19.95 
paperback; $29.95 hardcover. 
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Autocad Video 


American Video Training (Chadds 
Ford, PA) announces the availability 
of five new videotapes on Autocad Re- 
lease 11. The tapes are entitled: Draw 
Commands; Display, Layer, & Inquiry 
Commands; Edit Commands; Dimen- 
sion, Text, & Hatch Commands; and 
View, Block, & Plot Commands. Tape 
one is available for $29.95, tapes two 
through five are available for $49.95 
each. 
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3D Programming 

Programming in 3 Dimensions dis- 
cusses the techniques needed to devel- 
op 3D graphics and ray-traced imag- 
ery. The guide also discusses how ani- 
mation works and includes a program 
that shows how to animate images in 
the book. Also includes a source code 
disk. M&T Books (San Mateo, CA), 
$39.95. 
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Clipper Guide 

The Clipper Interface Handbook pro- 
vides the information needed to get the 
most out of the Clipper 5 development 
environment. The guide contains in- 
formation on how to interface with 
popular software packages, C and as- 
sembly language routines, network 
programs, and various computer 
graphics displays. Windcrest/McGraw- 
Hill (Blue Ridge Summit, PA), 720 
pages, $27.95. 
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Computer Almanac 

The Fifth Edition of The Computer In- 
dustry Almanac is an annual reference 
covering the computer marketplace. 
The book lists computer companies, 
conferences, magazines, publishers, 
on-line services, high-tech public rela- 
tions companies, awards, salary and 
wealth rankings, market summaries 
ranging from personal computers and 
workstations to X-terminals and CAD/ 
CAM software, and more. Also fea- 
tures a forecast for the mid- to late-’90s 
on the expected advances and product 
capabilities in the computer industry. 
Computer Industry Almanac (Incline 
Village, NV), 816 pages, $45. 
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United States of America 
ElectroGIG USA Inc. 
Phone (312) 573 1515 
Fax (312) 573 1512 


United Kingdom 


Iris Solutions Ltd. 
Phone (0925) 852 220 
Fax (0925) 852 223 


France 

Techex France Sarl. 
Phone (1) 39 52 62 53 
Fax (1) 39 52 65 08 


Germany 

Videocomp GmbH. 
Phone (069) 507 69 69 
Fax (069) 507 62 00 


Austria 

Academy 

Phone (0316) 673 427 
Fax (0316) 673 4276 


Spain 

Remo Balcells 

Phone (03) 412 4339 
Fax (03) 418 5307 


Hungary 

Creative Engineering Ltd. 
Phone (01) 185 2892 
Fax (01) 185 2892 


Poland 

Advanced Technology Manuf. 
Phone (02) 610 6073 

Fax (02) 610 4144 


Peoples Republic of China 
Modern Computer Manufactory 
Phone (755) 359 789 

Fax (755) 343 123 


Hong Kong 

Clic Cadd Ltd. 

Phone (852) 891 4289 
Fax (852) 834 5658 


InfoSciences Technology Ltd. 
Phone (852) 788 5083 
Fax (852) 788 5568 


Taiwan 

Gamma Technology Corp Ltd. 
Phone (02) 507 3688 

Fax (02) 503 5999 


Korea 

HoloVision System 
Phone (02) 538 6800 
Fax (02) 538 6803 


MonAmi Computer System Co, 
Phone (02) 544 2891 
Fax (02) 511 2695 


Belgium 

Vlecad BVBA. 
Phone (011) 350583 
Fax (011) 350637 


The Netherlands 
Fofic BV 

Phone (03402) 44422 
Fax (03402) 47944 


Maestrocat BV 
Phone (31) 03480 18600 
Fax (31) 03480 23466 


Pcic 


ElectroGIG Nederland BV 
Phone 31 (0)20 623 34 95 
Fax 31 (0)20 622 68 01 
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3D- 


GO 


makes sense. 


If 


you ve got it. 


GIG 3D-GO, our 3D design and animation software, 
can't do anything on its own. 

But, with your talent and GIG 3D-GO, the most 
sophisticated high quality software of its type, you have 
the opportunity to explore an unlimited range of 


creative possibilities. 


Please refer to our fast growing international 
distribution and reseller network to learn more about 
GIG 3D-GO, its options, our service and our unique 


upgrade policy. 


GIG 


GIG 3D-GO. The best tool for your talent. 


GIG 3D-GO is supported on the Silicon Graphics entry level IRIS Indigo, Indigo XS, IRIS Indigo XS 24, Elan, Personal IRIS and Crimson. ElectroGIG, GIG, and GIG 3D-GO 
are trademarks of ElectroGIG Nederland BV. Silicon Graphics, IRIS, Indigo, Elan, Personal IRIS and Crimson are trademarks of Silicon Graphics, Inc. 


VISIT OUR 
BOOTH AT 


SIGGRAPH ‘92 


Chicago July 26-31 Exhibition July 28-30 
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Vian 5 


The PCR II film recorder produces sharp, 
top-quality slides for less than half the price 
of most professional models. 

Incredible speed. The PCR II images a 
typical business slide, from start to finish, 
in as little as 60 seconds. Add a bulk mod- 
ule, and you’ll be able to image up to 750 
images unattended. 

Dynamic, vibrant color. Agfa’s unique 
XCS-36™ Extended Color Support means 
you'll consistently get smooth gradations 
and high quality color. 

Unsurpassed compatibility. Connect the 
PCR II to a Macintosh® or PC® and you’re 
ready to image from all the most popular 


Agfa Division, Business Imaging Systems, One Ramland Road, Orangeburg, NY 10962, (914) 365-0190 
AGFA, the Agfa rhombus, PCR II and ChromaScript II are registered trademarks and XCS-24 is a trademark of Agfa- 
Gevaert AG. IBM is a registered trademark of International Business Machines Corporation. Macintosh is a registered 
trademark of Apple Computer, Inc. Adobe and PostScript are registered trademarks of Adobe Systems Incorporated. 


UNBEATABLE SLIDES AT 
AN UNBEATABLE PRICE. 


of x 
Pe 


Goccocesceanseeeesbbeagg 
PCR Il | 
¢ Corp. Communications rf 


e Small Service Bureaus ay .| 
* Adv. & Design Firms A 
¥< | 


Advantages 
« Moderate Cost 
* Easy to Use 

* Color Accuracy 


eee o 


” * 


8 
Ssaneeet®.. 


E 
E 


F ; 
_ a8ter Electronics 


4k | 
44, 8QeSin Less Than 90 Seconds | 
Me. | 
Ufa : | 

* Slides per Hout 


Se ee tay 4 
a Ba e 


software packages. Add the Agfa Chroma- 
Script II® and image even the most complex 
PostScript® files through this true Adobe® 


PostScript RIP. 
Imaging made easier. The PCR II’s front 


panel display menu simplifies setup and 
keeps you informed throughout the entire 


imaging process. 
Judge for yourself. Call us 
at 1-800-288-4039 fora 
sample slide. 
The Agfa PCR II. jas 
The unbeatable film | = 
recorder for imaging 
unbeatable slides. 


AGFA <> 


The complete picture. 


CIRCLE 71 ON INFORMATION CARD 


02 


04 


05 


06 


08 


10 


12 


14 


Return the attached order form and receive the 


current issue of CGW FREE! 


When we receive payment for your 12 month 


subscription, we’ll send you a FREE HACKER. The world’s 


most unique computer disc look-alike letter opener. 


You can save 40%’ off the 


Newsstand price. Plus, if for any reason you wish not to receive 
CGW, simply return the invoice marked ‘‘Cancel’’. You owe 
nothing and get to keep the FREE Issue. What’s more, if you 
decide to pay the invoice and later want to cancel for any 
reason during the next 12 months, your payment will be 
refunded in full. And, you can keep the Hacker with our 
compliments. 


*Based on U.S. prices. Savings on international subscriptions vary. 


L} One Year $36 U.S. 


Acct. # 


Name 


Company 
Mailing Address 


Please Complete 
These 
Questions 


City 


Phone ( 


Computer Service including Graphic 
Design, Time Sharing, Data Processing, 
Software and Consulting. 

Computers & Peripherals Manufacturing 
VAR’s, VAD’s, Systems Integrators, 
Dealers and Distributors 

Automotive, Aerospace, Machinery, In- 
dustrial Equipment, Process & Other 
Manufacturing Industries. 

Architecture, Engineering, Construction 
including Space Planning. 

Financial including Banking, Real Estate 
Insurance and Brokerage. 

Distribution including Wholesale, Retail, 
Restaurant and Food Chains. 
Transportation including Rail, Bus, 
Marine, Shipping, Auto Rental, Airline, 
Trucking and Air Freight. 

Utilities, Pipelines, Communications and 
Common Carriers. 

Personal and Business Services including 
Medical, Legal and Accounting. 
Business Services including Printing, 
Publishing, Advertising, and Television/ 
Motion Picture Production and Design 
Studios. 

Scientific & Educational Research. 
Government/Military (Federal, State or 
Local). 

Non-Manufacturing Industries including 
Exploration, Mining, Drilling, Agriculture, 
Forestry and Fishing. 

Educational Institutions. 

Other (Please Specify) 


|] Payment Enclosed 


Signature 


_] Two Years $64 U.S. 


L} Bill Me 


A. Corporate Management 

B. Design/Engineering Management 
C. Production/Operations Management 
D. Data Processing Management 

E. Design/Engineering Staff 

F. Data Processing Staff 

G. Creative/Graphic Design 

H. Marketing 

1. Consulting 

J. Other (Please Specify) 


03 C1) Mechanical CAD/CAM/CAE/CIM 
07 CF Electronic CAD/CAE 

11 C) Architectural CAD 

15 LJ Mapping 

19 (1) Medical & Science 

23 C) Business & Presentation Graphics 
27 C) Video/Film/Animation 

31 (C Videotex/Interactive Index 

35 0) Graphic Arts/Advertising 

39 FO Electronic Publishing/Pre-Press 
43 LO Image Processing 

47 UL Technical Documentation 

51 0 Training/Simulation 

59 CF Other (Please Specify) 


Yes No 


L] Amex 


OM/IC CVISA 
Exp Date_ 
Date 
Title 
2. Ona «|: re 
04 CF Software 


08 CL) Printers and/or Plotters 

12 CO) Personal Computers 

16 LU) Workstations 

20 L) Minicomputers 

24 LU) Mainframes 

28 CL) Boards 

32 LJ Input Devices (including scanners, 
Data Tablets, Digitizers) 

36 L) Monitors 

40 LU Image Processing Equipment 

44 LJ Video Equipment 

48 (J Networking Systems/Models 

52 UO) Storage Devices 

56 CF Presentation Systems (including 
Film Records, Screen Displays) 

60 (1) Supplies & Accessories 

68 LC None of the Above 
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COMPUTER GRAPHICS WORLD 


As its name says, COMPUTER GRAPHICS WORLD covers the entire computer graphics 
panorama. Reports on all the most significant applications from design engineering 
to presentation graphics... from science and medicine to graphic arts... from 
architectural design to mapping . . . from electronic publishing to animation. You'll 
be updated on PC-based graphics, too - from business and presentation graphics to 
CAD/CAM and desktop publishing. 


You'll also see what works in other applications areas, as well as your own. Readers 
tell us this ‘‘cross-fertilization’’ produces some of their best ideas! 


CGW is brought to you by experts working in your field - engineers, scientists and 
technical journalists. They know what you want to hear about, so they skip the ‘‘theory”’ 
and ‘“‘sci-fi’’ and zero in on the specifics of PRODUCING IMAGES YOU SEE OTHERS 
GENERATE . .. BRINGING IMAGES IN YOUR IMAGINATION TO REAL LIFE. 
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12-16 Urban and Regional Informa- 
tion Systems Association Annual Con- 
ference held in Washington, DC. Con- 
tact: URISA Secretariat, 900 Second 
Street, N.E., Suite 304, Washington, 
DC 20002; 202/289-1685. 


19-24 Image and Signal Processing 
conference and exposition held in San 
Diego. Sponsored by SPIE—The Inter- 
national Society for Optical Engineer- 
ing. Contact: Ms. Stacey Henry, SPIE, 
POB 10, Bellingham, WA 98227-0010; 
206/676-3290. 


25-27 International Management 
Graphics User Group Meeting held in 
Chicago. Sponsored by Management 
Graphics. Contact: Ms. Sharon Adcock, 
Management Graphics, 1401 E. 79th 
Street, Minneapolis, MN 55425; 
312/380-1040. 


26-31 SIGGRAPH ’92 conference 
and exhibition held in Chicago. Spon- 
sored by the Association for Comput- 
ing Machinery’s Special Interest 
Group on Computer Graphics, in coop- 
eration with the IEEE Computer Soci- 
ety’s Technical Committee on Comput- 
er Graphics. Contact: SIGGRAPH ’92 
Conference Management, 401 N. 
Michigan Avenue, Chicago, IL 60601; 
312/644-6610. 


29-31 Color Connections 4 held in 
Boston. Sponsored by Graphic Com- 
munications Association. Contact: Mr. 
Peter Brehm, Graphic Communica- 
tions Association, 100 Daingerfield 
Road, Alexandria, VA 22314-2888; 
703/519-8160. 


31 Desktop Color Seminar held in 
Chicago. Sponsored by Color Publish- 
ing and Computer Artist magazines. 
Contact: Desktop Color Seminar, Color 
Publishing Magazine, One Technology 
Park Drive, Westford, MA 01886; 
508/392-2187. 


eae 


1-22 The Annual Computer Graphic 
Arts Exposition held in New York 
City. Sponsored by The Multi Media 
Arts Gallery. Contact: The Multi Me- 
dia Arts Gallery, 594 Broadway, Suite 
309, New York, NY 10012; 212/966- 
4080. 


2-14 XVII Congress of the Interna- 
tional Society for Photogrammetry and 
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EVENTS 


Remote Sensing held in Washington, 
DC. Sponsored by the International 
Society for Photogrammetry and Re- 
mote Sensing. Contact: XVII Interna- 
tional Society for Photogrammetry and 
Remote Sensing, Congress Secretariat, 
POB 7147, Reston, VA 22091; 703/648- 
5110. 


4-7 MacWorld Exposition held in 
Boston. Sponsored by Mitch Hall Asso- 
ciates. Contact: MacWorld Expo./Bos- 
ton, POB 4010, Dedham, MA 02026; 
617/361-3941. 


TV ANSWER, INC., a pioneer 
in the field of wireless, real- 
time interactive television, is 
seeking Computer Graphics 
experts possessing state-of- 


the-art skills and the creativity 
to develop and implement a 
graphic applications program- 
ming interface system. Your 
talent combined with our tech- 
nology will change the way 
people watch television! 


These positions demand top 
quality professionals with the 
following expertise: 


¢ MS Degree in Computer 
Science with major/minor 
concentration in Computer 
Graphics 

¢ Technical Leadership 
experience 


5-6 FOSE CD-ROM and Multimedia 
Conference & Exposition held in 
Washington, DC. Sponsored by Na- 
tional Trade Productions Inc. Contact: 
National Trade Productions Inc., 313 
South Patrick Street, Alexandria, VA 
22314-3567; 703/683-8500. 


24-28 TechDoc/Tim ’92 Conference 
for Technical Information Manage- 
ment held in San Francisco. Sponsored 
by JMK Associates. Contact: JMK As- 
sociates, POB 4313, Enterprise, FL 
32725; 407/322-7000. 


¢ Background developing new 
consumer products 

¢ Directly-relevant experience 

¢ Familiarity with graphics 
Standards; CORE, GKS, and 
PHIGS 

¢ SIGRAPH experience a plus 

«PhD a plus 


TV ANSWER offers advanced 
facilities, the latest technology, 
and the benefits of a new 
industry. If you are the candi- 
date we seek, we will create 
an attractive compensation 
package for you. Send your 
resume and salary require- 
ments to: TV ANSWER, INC., 
Dept. CGW-07, 1941 Roland 
Clarke Place, Reston, VA 
22091. An equal opportunity 
employer. 
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8:00am to 5: 5:00pm. es ee a | ican. Virginia 
| Here is your primary opportunity t learn first-hi bout the technologies and the 

nt issues for r publishing j in all its pasha sp ecifically for government a applica’ ions. 
1ItAT [HO SHOULD 


| This conference will help to bring 
|] government publishing specialists 
| together to share information and 
|| review alternatives. As o desktop 
|] publishing use grows, with stronger 

links to office automation, we will be 
|| forced to re-evaluate systems 
| | approaches. This will be your 

| primary opportunity tc to network with 
alt ec cpaala | 


we or r implemented. Thell | Ae ° Implications a ot — 
ks earner tapeney sal] eo Isc desktop publishing the answer? [If 
ePC , mini, graphic systems cor omparisons ||. 


| . =eM ners vs Macintosh v vs what? 


| Send payments with registration | 
| io by September 3, 1992 to: 


tl 5TH GOVERNMENT | 

|] PUBLISHERS SEMINAR | 

~ |} One Technology Park Drive 
AP PO: Box087 °° 
Westford, MA01886 

ATIN: Barrie Evans 

|] Register by calling sings -2187 or ang 
| 508- 692- 7806. ; 


Roe PCL v vs PostScript VS 0 other PDLs_ 


| Mc erated by Frank F Romano, the | 
| | program presents. a unique b blend of | yes Organizational, ‘personnel issues 
| e Art and graphics issues 


consultant and user perspectives to to. | 
allow maximum information sharing | e Where do you go from here? 
in a minimum amount of time. There |] § THe future role of GPO | 
| will not be sales pitches ¢ disguised |] 5 A ak ~ 4 Bs ublish = cal nosticate 
as presentations | and attendance |} ce H aclint eR sige cuhiee i aly hae emai 
Jill be limited to permit audience ' Hie BORE are rrr ik bs Ucalat mais from 
and speaker interaction. Fe ~ Seminar Fee: $335.0 00 (This it includes your - §amecompany. i ss=tS aie 
Pia saat Bei ecaaaal handouts, Asia oe ny osieas Early Bird Discount: Register with full 
payment by August 13, 1992 and take 10% off. 
Refund Policy: Registrants who fail to attend 
without notifying the Registrar are liable for the 
entire fee. Substitutions are permissible at any 
time. 100% refund if registrant cancels 15 
working. days prior to the event, 25% 
cancellation fee. ‘incurred thereafter. 
3 Registrations will be accepted | in the order 
received. 
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|Name: arsed setae ALCAN Title: 
; Organization/Division: nuaetta < 
1 Street: rita 

‘ City, State, ZIP: PaASR Coe ee es Say 

—|Phone: ( sy | Fax: ( ) 

JQ AmEx OQ MasterCard a MISA... ree “Check Enclosed 
{Credit Card Number _ aN.) eile a Expiration: | 


Sponsored By: 


_ |{Signature: _ ee We _ Date: carr ae a 


Sponsored by the Society of Manufacturing Engineers ZAUTOFRACTz. 1O2 
= = © 


The largest international conference 
and exposition for today’s automated, 
integrated factory. 


Exposition 
and 
Conference 


November 8-12, 1992 
Cobo Center 
Detroit, Michigan 


If you have hands-on engineering and design responsibilities, integrate 
manufacturing systems, or manage a range of systems functions, 
AUTOFACT ’92 provides the tools to streamline product development 
from concept to cost effective production. Hundreds of new product 
announcements will be made at this year’s show. Technology that is 
changing the way you (and your competitors) do business. | 


Attend AUTOFACT ’92 and explore advanced technology | 
solutions from more than 300 world-class computer and 4 
automation companies. CAD/CAM/CAE/CIM Products. 
Communication and Networking. Manufacturing- 

Related Software. Systems Integration Services. Com- 
puter Hardware and Peripherals. Production Equip- 

ment, and much more! 


Take at least one day to focus on the developments 
and issues Critical to building, integrating, and 
managing your design and production operations. 


Today, strategy is the name of 
the game. The stakes are high for 
competitive position and market 
share—improve productivity, 
reduce costs, and bring quality 
products to market faster. 


FAX or Mail this ad with your business card. FAX: (313) 271-2861, One SME Drive, P.O. Box 930, Dearborn, MI 48121 
CIRCLE 76 ON INFORMATION CARD 


PAGE CIRCLE PAGE CIRCLE PAGE CIRCLE 
ADVERTISER NO. NO. ADVERTISER NO. NO. ADVERTISER NO. NO. 
5-D Solutions Ltd................... 113 52 Hercules Computer 
Abekas Video Systems.......... 56 24 Technology .........::0 C4 75 SoM caper ee alt Somes =, a 
Agfa, Division of Miles Inc...... 134 71 Hitachi America, Ltd. ............. 86 34 Sh Blaine oo 88 35 
Apple Computer .............000 4,5 : es de 
Ascension Technolo 106 44 International Data SIGGRAPH Wee fetes: Jessa cnc 91 36 
AT&T Business ni Maas Engineering ............0000. 11 7 Silicon Graphics..............000 94 
Communications .............++. 17,18,19 ene eee aes ara 12,104 SMC Software Publishers ....131 116 
ht Pein ie: Software 111.113 50.53 SON WHMIS ig paseo is ce on nn 131 109 eee 39 76 
tans Nos eras 1 Idek liyama North eaiyscrataevaet ats 
AT&T Graphics Software etnies en pe 123 62 SHEPTON sos css cx sxevdesssas duane 32,33 17 
Pa aegis ey rae ome ie = ges Data Analysis.......... 430 100 sey SE SEN Sie SPT a Ga.t oe 2 
eae ee ey 64'65 o7 Imagina MG is Ba tee eS 53 23 rohdeeas anduahs aVgrerskeolipaseen ee ne 
sage me vee Intergraph.........cceeeeeseseeeess 68,114 29,54 StErEOGrAPNICS ......-....e-eseren 
Caco Stee cen vtsicel Aakiowatend Se - Iris Graphics ...............000 mete akan 5 ene eet 15 9 
POIGIONC  disicc kB cade hatcada 
COV Fis cits ese crnz Nias enbce neat 127 66 SVC vesersecsserteereennteneenenens ay 12 CRONIES ake iain 107 45 
Computer Design .................. 109 47 Ws eaten te 130 103 ‘a 
Contemporary Cybernetics ; - 3 2 pal Ars a Image........ ; : : 
Group Sch thee ote tees ee by Cat 60 26 greatest ruvpduaciuacstcges 66 o8 Ss : : Seat ibd atin Mea etedebet 
Custom Appicaions. 11887 Lightwave Communicatons..41 21 Bee ee ae ea 
Cyberware Laboratory ........... 26 15 Mira Imaging ..........-.0 130 102 Vai eiveC MER ScheeE Le 130 105 
Dinetiei st A: ca ilitesccaishcens 124 63 MIS Graphics ...........0000. 131 113 Vebaatec 10 6 
Digital Equipment 84 85 Mitsubishi Electronics Vi es eee e ee ee eee eneeeeueeeeneseeeee 
his Spee ah ICIONIIQUNEL veo. us -o> apie 126,131 65,115 
Discreet LOGIC .........:cccsceeees 122 61 America/ISD ...........+00+. 35,59,71  — 18,25,30 Acie 
FlecioGits Nederland a ae Mutoh Industries.............. 110 48 arin ie a iad “i 
rosmGeiaki se aes $3 NEC Technologies ......... 72,128,129 31,68 - - Si is g oN isa ms 
sHohSs atinpandnAncre ee avefront Technologies....... 
Folsom Research .................. 115 55 CMIUIOIENY 5 a Svadenedscagni 131 112 eee g Sa 16 
Graphic Controls ..............66. 130 101 Pacific Data Products C3 Xerox Engineering ty ee 
GW Hannaway & Seite f 8 oa 108 46 
Sysetms/Versatec 
PISSOCIONOS 556s cicisess dagues sss 39 19 PO edie icc ails dite 2 2 Producis 10 6 
i SR Re a ae Se 105 Le a teeta tN aly ik ain bibs ta al pee ia a 
ahi ies Sao lee wee mt 108 Polhemus....................... 96 41 XVII ISPRS Congress......... 142 78 


For more information from the companies advertising in this issue, circle the appropriate reader service number on the card. The Ad Index is published as a service. The publisher does not assume 
any liability for errors or omissions. 


NEW ENGLAND, EASTERN CANADA 
Alan Ventura, Regional Manager 
One Technology Park Drive 
P.O. Box 987 

Westford, MA 01886 

TEL: (508) 392-2172 

FAX: (508) 692-2172 


MID-ATLANTIC & SOUTHEAST 
Daniel Ferro, Regional Manager 

Buck Village Professional 
Commons 

Executive Suite Seven, Office #9 
1200 Bustleton Pike 

Feasterville, PA 19053 

TEL: (215) 953-6970 

FAX: (215) 355-4395 


MIDWEST, WESTERN CANADA 
Phil Davis, Regional Manager 
9501 West Devon, Suite 300 
Rosemont, IL 60018 

TEL: (708) 696-4350 

FAX: (708) 696-4839 


NORTHERN CALIFORNIA, 
NORTHWEST 

John Sly, Regional Manager 
Bill Cooper, Regional Manager 
Boris & Sly Associates 

1000 Elwell Court, Suite 234 
Palo Alto, CA 94303 

TEL: (415) 965-4334 

FAX: (415) 965-0255 


SOUTHERN CALIFORNIA, 
SOUTHWEST 

Tom Boris, Regional Manager 
Greg Cruse, Regional Manager 
Boris & Sly Assoc. 

2232 S.E. Bristol, Suite 109 
Santa Ana, CA 92707 

TEL: (714) 756-0681 

FAX: (714) 756-0621 


SOUTHWEST 

Randy Jeter, Regional Manager 
19627 Interstate 45 North, 
Suite 110 

Spring, TX 77388 

TEL: (713) 353-0309 

FAX: (713) 288-8350 


LIST RENTAL 

Deanna Rebro 
PennWell Publishing Co. 
P.O. Box 1260 

Tulsa, OK 74101 

Tel: (918) 831-9551 
Fax: (918) 831-9497 


LONDON 

David T. Round 

Westmead House 

123 Westmead Road 
Sutton 

Surrey SM1 4JH 

TEL: 44-81-770-1100 

FAX: 44-81-770-9779 

PARIS 

Daniel Bernard 

Prominter 

10, Rue Michelet - B.P. 279 
78502 Sartrouville Cedex, FRANCE 
TEL: 33-13-914-6780 

FAX: 33-13-914-7014 


MUNICH 

Johann Bylek 
Verlagsburo Bylek 
Stockaeckerring 63 
D-W-8011 Kirchheim 
Muenchen, FRG 
TEL: 49-89-903-8806 
FAX: 49-89-904-3526 


TOKYO 

Toshio Egusa 
Publinetwork, Inc. 
C407, 2-22-6, Tsukuda 
Chuo-Ku 

Tokyo 104 

Japan 

TEL: 81-33-536-5404 
FAX: 81-33-536-5490 
ITALY 

Luigi Rancati 

Rancati Advertising 
Milano San Felice Torre 5 
20090 Segrate, Italy 
TEL: (02) 70300088 
FAX: (02) 70300074 


KOREA 

Mr. Il Chul Kim 

IC & Associates 

804 Shamduck Building 
131 Da-Dong, Chung-Ku 
Seoul, Korea 

TEL: 82-2-779-1539 
FAX: 82-2-774-5399 


TAIWAN 

Mr. Summer Chien 

ACER TWP Corporation 
2/F No. 19-1, 

Lane 231, Fu Hsing N. Rd. 
Taipei 10445, Taiwan 

TEL: 886-2-713-6959 

FAX: 886-2-715-1950 


SINGAPORE 

Mike Seah 

Bell Associated Agency 
7500A Beach Road #06-322 
The Plaza 

Singapore 0719 

TEL: 65-299-0413 

FAX: 65-764-3950 


HONG KONG 

Mr. Tom Gorman 

CCl Asia-Pacific Ltd. 

Suite 905-Guardian House 
32 Oi Kwan Road 

Happy Valley, Hong Kong 
TEL: (852) 833-2181 

FAX: (852) 834-5620 
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Original by Van Gogh. Print by Sony. 
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Introducing the 
UP-D7000 Digital Color 
Printer from Sony. 
it delivers photographic 
quality 8'2" x II" prints 


in less than 2.5 minutes. 


From your computer files, you can now produce color and black 
and white prints, and overhead transparencies for proofing, presentation, 
documentation and design. The UP-D7OO0O. It’s as close as | 
you can get to the original. For more information call Sony Electronic 


Photography and Publishing at 1-800-472-SONY. 


SONY 
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“OFVEN TOG 


International Society for Photogrammetry and Remote Sensing 


Oak 15, 000 brbteeciondte from around the world will - 
convene in Washington, D.C., August 2-14, 1992 
for the premier international forum for 
| photogrammetry, remote sensing, GIS, 
and machine vision. 


Coincident with the XVII/ISPRS 
_ Congress will be the very impor- 
tant ASPRS/ACSM Conference 
and the Resource Technology 92 
Symposium, August 3-7, 1992. 


Nowhere else in the world will 
-you learn so much and meet 
so many others in your 
profession . . . miss this event 
_and you miss the world. 


_ For further information please contact: 


ISPRS Congress Secretariat 
_P.Q.. Box ¢147 ‘Se —— 
Reston, VA 22091-7147 <a af 


~ Telefax: 703-648-5585 
Telex: 160443 USGS UT 


2 Telephone: 703-648-5110 The production of this advertisement was sponsored by Computer Sciences Corporation la 
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Output, cont. from p. 144 

and 7, are now funded partly as a 
result of the successful and cre- 
ative uses of Landsat data during 
Operations Desert Shield and Des- 
ert Storm. The new satellites, 
which will provide data continuity 
through the year 2000, will be 
jointly managed by NASA and the 
Department of Defense. However, 
Landsat 7 will not fly until 1998, 
and it is currently planned to be a 
clone of Landsat 6. 

The United States must do more 
than just create clones if it is to 
stay competitive with other coun- 
tries. To be a leader, the United 
States must address four issues 
critical to the success of the Land- 
sat program. 

First, the Landsat 7 satellite 
should be a product of the latest 
technology available, including a 
5-meter stereo sensor. Launching a 
clone of Landsat 6 will restrict the 
research and analysis capabilities 
of image processing and Geograph- 
ic Information System (GIS) pro- 
fessionals worldwide, the latter of 
which—with a sustained annual 
market growth rate of 30 percent 
and projected revenues of $6 bil- 
lion by 1993—represents the sin- 
gle largest market opportunity for 
Landsat data. 

Second, the pricing structure for 
Landsat data should be revised to 
a single flat fee per scene. Whether 
users are in research, academia, or 
private enterprise, the same fee 
should be charged to all. ERDAS 
proposes a fee of perhaps $500 per 
scene. 

Third, Landsat data should be 
delivered in a more timely manner 
than is currently available. A rea- 
sonable time period is within one 
week of ordering the data or with- 
in one to two weeks from when the 
data was captured. 

Fourth, the federal government 
should not compete with private 
industry but should support value- 
added firms in building and main- 
taining markets for Landsat data. 
Government-owned and -spon- 
sored satellite system operators 
should not be in the business of 
providing image processing and 
GIS software and services. 

We at ERDAS believe that the 
map of the future will be an intelli- 
gent image derived from satellite 
data, particularly Landsat multi- 


COMPUTER GRAPHICS WORLD JULY 1992 


spectral imagery. Therefore, if the 
United States resolves these is- 
sues, the Landsat program stands 
a strong chance of thriving in the 
years to come, thereby propelling 
the US into the forefront of remote 
sensing and GIS technologies. If 
not, we'll not only lose to compet- 
ing nations our standing in these 
markets, but many applications— 


global change research, defense 
analysis, the study of coastal wet- 
lands—will suffer. 

Clearly, the Landsat program 
must continue and these issues 
must be resolved if our nation is to 
retain a land remote sensing pro- 
gram well into the 21st century. In 
the words of Lee Iacocca, spoken in 
a current TV commercial, we 
should either “lead, follow, or get 
out of the way.” Only the first of 
these options can be acceptable for 
America’s space program. CGW 


Reach for HDTV 


The Chromatek 9135 HDTV Converter with programmable output: 
the converter with the reach to make HDTV output 
in a range of formats accessible, from almost any high resolution 
analog video source. With horizontal output scan range 
stretching from 15KHz to 35KHz, the 9135 HDTV Converter 
delivers an extraordinary breadth of output formats—1125 HDTV, 
31.5KHz for projection, and NTSC, for instance. 


GDS 


SCAN CONVERTER 


Flexible Input 


© ENGINEERING WORKSTATIONS 


e WORKSTATIONS 


e PCs 
e MACINTOSHES 


The 9135 Reach 
© 625TV/PAL 


@ 525TV/NTSC 


15KHz 


Flexible Output 


35KHz 


e HDTV SYSTEM 
e HD VTR/VCR 
e MONITORS 

e PROJECTORS 
@ TALARIA* 


15KHz 


* Talaria is a trademark of GE. 


The 9135 HDTV Converter combines flexibility with the versatile 
features of all Chromatek scan converters. For instance, 

the 9135 has an on-board high performance NTSC/PAL digital 
decoder. It also supports direct input of RGB analog signals and 
Betacam VCR signals. With the 9135 HDTV Converter from 


Chromatek, conversion to HDTV formats couldn't be simpler. = ome 


Chromatci< 


International Sales Office 


TBR-908,5-7 Kohji-machi Chiyoda-ku, Tokyo 102 Japan 
Telephone: +81-3-3239-7141 / Facsimile: +81-3-3239-3781 
U.S.A.: Qutron Tel. 800-354-5971, Chroma Technology Tel. 214-680-3235, 


CANADA: Forefront Graphics Corp. Tel. 416-636-4444 
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Chicago July 26-31 Exhibition July 28-30 
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Mapping the Future 


To retain the edge in remote sensing technology, 
the US must fully support the Landsat program 


his year marks the 20th anni- 

versary of the launch of Land- 

sat 1, the first Earth resources 
satellite for collecting color digital 
images of the Earth’s surface. But 
while Landsat is considered by 
some to be a Frequent Flyer pro- 
gram offering lots of bonus miles 
for everyone, over the years it has 
accumulated some interesting ex- 
cess baggage and flight-scheduling 
problems. 

During the past two decades, 
five Landsat satellites have been 
launched, spawning thousands of 
successful studies. These studies 
have proved that the best (and at 
times the only) way to visualize 
our changing global environment 
is through space-based, remotely 
sensed images. Indeed, scientists 
engaged in modeling cause-and-ef- 
fect relationships, such as the link 
between the destruction of tropical 
rain forests and global warming, 
for instance, need the long-term 
observations afforded by Landsat 
images to better understand how 
changes today may trigger envi- 
ronmental damage several years 
from now. 

But while the Landsat satellites 
have far exceeded their design life 
and engineering expectations in 
space, they have narrowly missed 
a fatal crash here on Earth due to 
premature commercialization at- 
tempts and a repeated lack of fund- 
ing. Poorly conceived pricing poli- 
cies have caused Landsat data dis- 
tribution to plummet precipitous- 
ly, from a high of 34,000 scenes in 
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1976 to a low of 450 scenes in 1990. 
The Landsat program actually 
came from within 14 days of clos- 
ing due primarily to a lack of na- 
tional commitment. 

Worse yet, the historical imag- 
ery archive, which is the only 
known photographic record in exis- 
tence that shows how the Earth’s 
surface has changed over the past 
20 years, was exiled to a country- 
side warehouse with a leaky roof. 
The bits were literally falling off 
the nine-track magnetic tapes 


stored in that warehouse. 

What’s wrong with this picture? 
Anyone who has ever kept a fam- 
ily album, renovated an old home, 
or restored a vintage automobile 
recognizes the importance of pre- 
serving original items, especially 
when they are irreplaceable. The 
federal government, which spent 
two decades and hundreds of mil- 
lions of dollars to collect this irre- 
placeable imagery, should certain- 
ly respect this and protect its in- 
vestment. 

Fortunately, the next two satel- 
lites to be launched, Landsats 6 
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Many applications, including the study of coastal wetlands, will suffer if the US allows 
its position in the remote sensing field to deteriorate. 
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Let’s face it. Some things in this world were de- 
signed for speed. And other things, well, just weren't. 

Take Pacific Data Products’ PacificPage PE/XL and 
Hewlett-Packard’s PostScript Cartridge. Both give you 
100% PostScript compatible output, but only one 
delivers it with blazing speed. To be precise, PacificPage 
PE/XL performs up to 8 times faster than HP or any 
other standalone cartridge. 

You're probably thinking that to get speed like this, 
you'll sacrifice print quality or pay a lot more. Nope. 
When we say 100% PostScript compatible output, we 
mean it. You'll get exactly the same output as you 
would from HP or Adobe. We’re so sure of it, that we 
back PacificPage PE/XL with a 60-day money back 
guarantee of satisfaction. 

As for price, just compare. PacificPage PE/XL 
includes a cartridge, an accelerator board with 2 MB of 
memory and, of course, its impressive speed for only 
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and 2 MB of memory. 
PacificPage PE/XL is easy 
to install. Just slip the car- 
tridge in any Laserjet IIP, IIP 
Plus, Ill, IND, or IIIP, and slide the accelerator board 
into the memory slot. It’s compatible with all software 
applications that support PostScript output. 
Why wait? Call Pacific Data Products at 
(619) 597-4641, Fax (619) 552-0889. 
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Your Software Demands Hercules' 


Whether you're designing in 2D, using business 
applications with your CAD system or on the 
leading edge with 3D rendering and animation, 
Hercules’ feature-packed graphics 
accelerators deliver: 


For detailed CAD 
work, take advantage 
of screen displays up 
to 1280 x 1024. 


Experience CAD 
and Windows acceleration with a Texas 
Instruments graphics processor on every board. 


Hercules gives you 
up to 16.7 million colors for rendering powerful 
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photo-realistic images. And, create 
stunning presentations by importing 
your designs into Windows or 
animation packages. 


72Hz+ refresh 
rates and a powerful ADI” 
driver featuring Bird’s Eye 
and Spyglass viewports. 


Starting at below $500, Hercules 

, graphics accelerators are an 
unbeatable value. Whatever your CAD needs, 
Hercules is the answer! 
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